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(54) INTEGRATED CIRCUIT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an integrated 
circuit device which allows various constitutions of upper 
circuits to be integrated while keeping the high 
performance of the circuit of a physical layer. 
SOLUTION: A microcell MC1 including the circuit of a 
physical layer of 2.0 in USB is arranged at the corner of 
the integrated circuit device ICD. Data terminals DP and 
DM are arranged in an I/O region IOR1 along a side 
SD1 , and the power terminals PVDD, PVSS, XVDD, and 
XVSS for a clock generating circuit 14 and a sampling 
clock circuit 22 and clock terminals XI and XO are 
arranged in the I/O region IOR2 along a side SD2. An 
interface region with a mirocell MC2 including a user 
logic is provided along a side SD3. A receiving circuit 

100 is arranged on the side of the DR1 of IOR1 , and the clock generating circuit 14 is 
arranged on the side of DR2 of the IOR2, and the sampling clock generating circuit 22 is 
arranged on the side of DR2 of the clock generating circuit 14 besides being on the side of 
DR1 of the receiving circuit 100. A receiving circuit 104 is arranged on the side of DR1 of the 
data terminals DP and DM besides being on the side of DR2 of the receiving circuit 100. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused k>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] J . . J . 

[The technical field to which invention belongs] This invention relates to an integrated circuit device 

and electronic equipment. 

[0002] 

Background Art and Problem(s) to be Solved by the Invention] USB (Universal Serial Bus) attracts 
attention as interface specification for connecting a personal computer and a peripheral device (a wide 
sense electronic equipment) in recent years. While peripheral devices connected by the connector of 
separate specification, such as a mouse, a keyboard, and a printer, are conventionally connectable by the 
connector of the same specification, there is an advantage that the so-called plug and play and the so- 
called hot plug are also realizable in this USB. 

[0003] On the other hand, there is a trouble that a transfer rate is slow in this USB, compared with 
IEEE 1394 which is similarly in the limelight as serial bus interface specification. 
[0004] then, having the downward compatibility to the specification of conventional USB 1.1, it is 
decided upon USB2.0 specification that it is markedly alike compared with USB 1 . 1 , and the data 
transfer rate of high-speed 480Mbps(es) (HS mode) can be realized, and the spotlight is captured. 
Moreover, it is decided also upon UTMI (USB2.0 Transceiver Macrocell Interface) which defined the 
interface specification about a part of physical layer circuit of USB2.0, and logic layer circuit. 
[0005] now, FS (Full Speed) mode defined by this USB2.0 by conventional USB1.1 ~ in addition, the 
transfer mode called HS (High Speed) mode is prepared, in this HS mode, since data transfer is 
performed by 480Mbps(es), compared with FS mode in which data transfer is performed by 12Mbps, it 
is markedly alike, and high-speed data transfer can be realized. Therefore, according to USB2.0, the 
optimal interface for storage devices by which a high-speed transfer rate is demanded, such as a hard 
disk drive and an optical disk drive, can be offered now. 

[0006] however, it is necessary to boil the signal of small-size width of face markedly, and to transmit 
and receive at a high speed rather than USB1.1, in USB2.0 Therefore, high performance is required of 
the circuit of the physical layer which processes the signal of this small-size width of face, and to carry 
out manually also about eel arrangement or wiring is desired in the macro cell (a mega cell, macro 
block) of the UTMI conformity including the circuit of this physical layer. 

[0007] On the other hand, the circuit of logic layers, such as SIE (Serial Interface Engine) and user 
logic, is included in the integrated circuit device containing the macro cell of UTMI conformity, and the 
configuration and scale of a circuit of this logic layer become a different thing according to the user who 
uses an integrated circuit device. Therefore, in the layout and manufacture containing such a macro cell 
of an integrated circuit device, the technical technical problem that the request of various users must be 
met occurs, maintaining the high performance of the circuit of the physical layer. 
[0008] This invention is made in view of the above technical technical problems, and the place made 
into the purpose is to offer the electronic equipment using the integrated circuit device and this which 
can incorporate the circuit of the upper layer of various configurations, maintaining the high 
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performance of the circuit of the physical layer. 
[0009] 

[Means for Solving the Problem] An integrated circuit device applied to this invention m order to solve 
the above-mentioned technical problem The 1st macro cell which includes at least a circuit of the 
physical layer of given interface specification which is an integrated circuit device containing two or 
more macro cells, and performs data transfer through a bus, It is characterized by arranging said 1st 
macro cell so that a comer portion which is a portion which the 1st and 2nd side of said 1st macro cell 
intersects including the 2nd macro cell including a circuit of the upper layer rather than said physical 
layer may be located in a corner portion of an integrated circuit device. 

[0010] In this invention, the 1st macro cell is arranged so that a comer portion of the 1st macro cell 
including a circuit of the physical layer (for example, the lowest layer) may be located in a corner 
portion of an integrated circuit device (it contains also when a comer portion carries out abbreviation 
coincidence). And the 2nd macro cell which includes a circuit of the upper layer rather than the physical 
layer to an arrangement field different, for example from the 1st macro cell is arranged. If it does in this 
way, it will become possible to include an upper layer circuit of various configurations in an integrated 
circuit device as the 2nd macro cell, maintaining high performance of a circuit of the physical layer 
which the 1 st macro cell contains. 

[001 1] In addition, a part of circuit of the upper layer may be included in the 1st macro cell. Moreover, 
macro cells other than the 1st and 2nd macro cell can also be included in an integrated circuit device. 
[0012] This invention to moreover, the 1st I/O field arranged along said 1st side of said 1st macro cell A 
data terminal connected to a bus of said given interface specification is arranged. It is characterized by 
arranging either [ at least ] a power supply terminal of a circuit which generates a clock for data transfer 
which minded [ which is arranged along said 2nd side of said 1st macro cell / 2nd / I/O ] said data 
terminal, or a clock terminal. 

[0013] If it does in this way, it becomes possible to sample using a clock into which data which flows 
toward the 3rd side from the 1st side is inputted toward the 4th side from the 2nd side, for example etc., 
and useless rational data transfer which is not can be realized. 

[0014] Moreover, this invention is characterized by preparing an interface field for exchanging a signal 

between the said 1st and 2nd macro cell at least along with one side of the 4th side which counters the 

3rd side which counters said 1 st side of said 1st macro cell, or said 2nd side. 

[0015] If it does in this way,-izing of, for example, storing delay and delivery timing of a signal 

exchanged between the 1st and 2nd macro cell in a proper range can be carried out [ easy ]. 

[0016] In addition, in an interface field, a buffer for telling a signal from the 1st macro cell to the 2nd 

macro cell, a buffer for telling a signal from the 2nd macro cell to the 1st macro cell, etc. can be 

included. 

[0017] Moreover, a receiving circuit which this invention is connected to a data terminal by which said 
1st macro cell is connected to a bus of said given interface specification, and receives data through said 
data terminal, It is based on a clock generated by a clock generation circuit which generates a clock of 
given frequency, and said clock generation circuit. A sampling clock generation circuit which generates 
a sampling clock of data transmitted through said data terminal is included. When a direction which 
goes to the 3rd side which counters from said 1st side of said 1st macro cell is made into the 1st 
direction To the direction side of said 1st [ the ] of the 1st I/O field arranged along said 1st side When a 
direction which goes to the 4th side which said receiving circuit is arranged and counters from said 2nd 
side of said 1st macro cell is made into the 2nd direction Said clock generation circuit is arranged at the 
direction side of said 2nd [ the ] of the 2nd I/O field arranged along said 2nd side, and it is characterized 
by being the direction side of said 1 st [ the ] of said receiving circuit, and said sampling clock generation 
circuit being arranged by the direction side of said 2nd [ the ] of said clock generation circuit. 
[001 8] If it does in this way, it comes to be able to shorten distance between a receiving circuit and a 
sampling clock generation circuit, and distance between a clock generation circuit and a sampling clock 
generation circuit, and a bad influence which parasitic capacitance of wiring and parasitism resistance 
have on circuit actuation can be mitigated. 
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[0019] In addition, a sampling clock generation circuit may be arranged so that a receiving circuit may 
be adjoined in the 1 st direction and a clock generation circuit may be adjoined in the 2nd direction. 
[0020] Moreover, frequency of this invention is [ said clock generation circuit ] the same, and the 1st - 
the Nth clock with which phases differ mutually are generated. An edge detector which detects whether 
an edge of data is between which [ in an edge of the 1st - the Nth clock with which said sampling clock 
generation circuit was generated ] edges, Based on edge detection information on said edge detector, it is 
characterized by including a clock selection circuitry which outputs a clock which chose and chose one 
of clocks as said sampling clock out of said 1st [ the ] - the Nth clock. 

[0021] According to this invention, it is detected whether an edge of data is between which [ in an edge 
of the 1st - the Nth clock of a polyphase ] edges. For example, it is detected that an edge of data is 
between edges of the 2nd and 3rd clock about whether it is between edges of the 1st and 2nd clock etc. 
And based on acquired edge detection information (information which shows between edges of which 
clock an edge of data is), one of clocks is chosen from the 1st - the Nth clock, and the clock is outputted 
as a sampling clock. 

[0022] Thus, according to this invention, a sampling clock of data is generable with a simple 
configuration of choosing a clock from the 1st - the Nth clock based on edge detection information. 
Therefore, even if it is data inputted synchronizing with a high-speed clock, a proper sampling clock for 
sampling the data can be generated by small-scale circuitry. 

[0023] Moreover, the 1st power supply terminal with which this invention supplies a power supply to 
said clock generation circuit, The 2nd power supply terminal which supplies a power supply to said 
sampling clock generation circuit Are arranged to said 2nd I/O field, and in said 2nd direction, said 
clock generation circuit adjoins said 1st power supply terminal, and is arranged. It is characterized by for 
a field of a capacitor element where an end is connected to a power supply terminal by the side of high 
potential of said 2nd power supply terminal, and the other end is connected to a power supply terminal 
by the side of low voltage adjoining said 2nd power supply terminal, and arranging it in said 2nd 
direction. 

[0024] If it does in this way, since the length of power supply wiring between the 1st power supply 
terminal and a clock generation circuit can be shortened, it becomes possible to suppress a voltage drop 
of a power supply to the minimum. 

[0025] Moreover, line voltage variation of the 1st power supply terminal can be effectively stabilized 
now in a location near the 1st power supply terminal, and operational stability of circuits, such as a 
sampling clock generation circuit, can be guaranteed now. 

[0026] Moreover, a receiving circuit which this invention is connected to a data terminal by which said 
1st macro cell is connected to a bus of said given interface specification, and receives data through said 
data terminal, Connect with said data terminal and a detector which detects whether data received 
through said data terminal is effective is included. When a direction which goes to the 4th side which 
counters from said 2nd side of said 1st macro cell is made into the 2nd direction, it is characterized by 
for said receiving circuit and said detector adjoining and arranging them in said 2nd direction. 
[0027] If it does in this way, mistaken received data can prevent fault, such as being told to a latter 
circuit, effectively, and stable circuit actuation can be realized. 

[0028] Moreover, a receiving circuit which this invention is connected to a data terminal by which said 
1st macro cell is connected to a bus of said given interface specification, and receives data through said 
data terminal, Connect with said data terminal and a sending circuit which transmits data through said 
data terminal is included. When a direction which goes to the 4th side which counters from said 2nd side 
of said 1st macro cell is made into the 2nd direction, said sending circuit is characterized by being 
arranged at the direction side of said 2nd [ the ] of said receiving circuit. 

[0029] If it does in this way, while a path of a clock used for a sampling of received data etc. can be 
shortened, for example, the situation of a path of the clock and a path of transmit data lapping can be 
prevented. 

[0030] Moreover, a receiving circuit which this invention is connected to a data terminal by which said 
1 st macro cell is connected to a bus of said given interface specification, and receives data through said 
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data terminal, Connect with said data terminal and a sending circuit which transmits data through said 
data terminal is included. When a direction which goes to the 3rd side which counters from said 1st side 
of said 1st macro cell is made into the 1st direction, it is characterized by for said sending circuit and 
said data terminal adjoining, and arranging them in said 1st direction. 

[0031] If it does in this way, it comes to be able to shorten distance of a sending circuit and a data 
terminal, and the resistance, capacity, and an inductance which is parasitic on a wiring path of a data 
terminal can stop a bad influence which it has on circuit actuation to the minimum. 
[0032] Moreover, this invention is characterized by for said 1st macro cell being a macro cell by which 
wiring and circuit eel arrangement are fixed, and said 2nd macro cell being a macro cell by which 
automatic-layout wiring of wiring and the circuit eel arrangement is carried out. 

[0033] If it does in this way, it will become possible to include a circuit of various configurations in an 
integrated circuit device as the 2nd macro cell using automatic-layout wiring, maintaining high 
performance of the physical layer which the 1st macro cell contains. 

[0034] Moreover, this invention is characterized by said given interface specification being USB 
(Universal Serial Bus) specification. 

[0035] In this case, as given interface specification, specification into which USB2.0 specification and 
USB2.0 specification were developed further can be used. 

[0036] Moreover, electronic equipment concerning this invention is characterized by including 
equipment which performs output processing, incorporation processing, or storage processing of data 
transmitted through an integrated circuit device, and one of said above-mentioned integrated circuit 
devices and said, buses. 

[0037] If it does in this way, since an integrated circuit device including a circuit of the highly efficient 
physical layer is incorporable into electronic equipment, engine performance of electronic equipment 
can be improved. On the other hand, by changing circuitry of the 2nd macro cell, if an integrated circuit 
device of various circuitry is built into electronic equipment, ** becomes possible and the request of 
various users can be met. 
[0038] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to details 
using a drawing. 

[0039] In addition, this operation gestalt explained below does not limit at all the contents of this 
invention indicated by the claim. Moreover, not all the configurations of being explained by this 
operation gestalt are necessarily indispensable as a solution means of this invention. 
[0040] 1. As shown in circuitry drawing 1 , the integrated circuit device (data transfer control unit) of 
this operation gestalt contains a macro cell MC 1 (the 1st macro cell) and a macro cell MC 2 (the 2nd 
macro cell). In addition, these macro cells MCI and MC2 (a mega cell, macro block) are the units of the 
middle-scale or large-scale circuit which has a logical function. Moreover, you may make it the 
integrated circuit device of this operation gestalt contain three or more macro cells. 
[0041] In drawing 1 ., MCI is a macro cell which includes at least the circuit of the physical layer of 
interface specification (for example, USB or IEEE1394 etc.) which performs data transfer through a bus 
(for example, serial bus). If USB2.0 (or specification into which USB2.0 was developed) is taken for an 
example, the'transceiver macro cell based on the specification of UTMI (USB2.0 Transceiver Macrocell 
Interface) can be used as MCI. In this case, MCI will include a part of physical layer circuit and logic 
layer circuit. 

[0042] On the other hand, MC2 is a macro cell which includes the circuit of the upper layers (a logic 
layer, a protocol layer, or application layer) rather than the physical layer. If USB2.0 is taken for an 
example, MC2 will include logic layer circuits (other portions of the logic layer circuit which MCI 
includes), such as SIE (Serial Interface Engine) and user logic (circuit of a device proper). 
[0043] In addition, in drawing 1 , a macro cell only including the circuit of the physical layer may be 
used as MCI . Moreover, MC2 should just include the circuit of the layer of a high order rather than the 
physical layer at least. 

[0044] An example of the circuitry of a macro cell MC 1 is shown in drawing 2 . 
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[00451 A macro cell MC 1 (the 1 st macro cell) includes the data handler circuit 1 0, the clock control 
circuit 12, the clock generation circuit 14, the HS (High Speed) circuit 20, and the FS (Full Speed) 
circuit 30. These circuits are logic layer circuits. Moreover, MCI includes the analog front end circuit 40 
(transceiver circuit) which is a physical layer circuit. In addition, a macro cell MC 1 is good also as a 
configuration which does not need to include all the circuit blocks shown in drawing 2 , and omits those 

parts. . 
[0046] The data handler circuit 10 (given circuit for performing data transfer in a wide sense) performs 
various processings for the data transfer based on USB2.0. More specifically at the time of transmission, 
processing which adds SYNC (SYNChronization), and SOP (Start Of Packet) and EOP (End Of Packet) 
to transmit data, bit stuffing processing, etc. are performed. On the other hand, at the time of reception, 
SYNC of received data, and SOP and EOP are detected and processing which deletes, BITTOAN 
stuffing processing, etc. are performed. Furthermore, the data handler circuit 10 also performs 
processing which generates various kinds of timing signals for controlling transmission and reception of 
data. 

[0047] In addition, received data will be outputted to SIE (Serial Interface Engine) which is a latter 
circuit from the data handler circuit 10, and transmit data will be inputted into the data handler circuit 10 
from SIE. And this SIE contains the SIE control logic for identifying the USB packet ID and the 
address, and the end point logic for performing end point processing of discernment of an endpoint 
number, FIFO control, etc. ( rptr 

[0048] The clock control circuit 12 receives various kinds of control signals of SIE, and performs 
processing which controls the clock generation circuit 14. 

[0049] The clock generation circuit 14 is a circuit which generates the 480MHz clock used inside 
equipment, and the 60MHz clock used by the interior of equipment, and SIE, and contains OSC, 
PLL480M,' and PLL60M. 

[0050] OSC (oscillator circuit) generates a base clock with combination for example, with external 

vibrator here. . 
[005 1 ] PLL480M are PLL (Phase Locked Loop) which generates a 480MHz required clock, and FS 
(FullSpeed) mode, the interior of equipment and a 60MHz clock required of SIE in HS (High Speed) 
mode based on the base clock generated by OSC (oscillator circuit). 

[0052] PLL60M generate FS mode, the interior of equipment, and a 60MHz clock required of SIE based 
on the base clock generated by OSC (oscillator circuit). 

[0053] The HS circuit 20 is a logical circuit for transmitting and receiving the data in HS mode in which 
a data transfer rate serves as 480Mbps(es), and the FS circuit 30 is a logical circuit for transmitting and 
receiving the data in FS mode in which a data transfer rate serves as 12Mbps(es). 

[0054] The HS circuit 20 is the sampling clock generation circuit 22 (HSDLL.). High Speed Delay Line 
PLL and the ERASU tee city buffer (elasticity buffer) 24 are included. 

[0055] Here, the sampling clock generation circuit 22 generates the sampling clock of received data 
based on the clock generated by the clock generation circuit 14 and received data. 
[0056] Moreover, the ERASU tee city buffers 24 are the interior of equipment, and a circuit for 
absorbing a clock frequency difference (clock drift) with an external device (external device connected 
to a bus) etc. ... 

[0057] The analog front end circuit 40 (transceiver circuit) is an analog circuit including the driver and 
receiver for performing transmission and reception with FS or HS mode. In USB, data is transmitted and 
received with the differential signal which used the data terminals DP (Data+) and DM (Data-). 
[0058] HS mode (a wide sense the 1st mode) and FS mode (a wide sense the 2nd mode) are defined as 
transfer mode by USB2.0. HS mode is the transfer mode newly defined by USB2.0. FS mode is transfer 
mode already defined by conventional USB 1 . 1 . 

[0059] For this reason, in the integrated circuit device of this operation gestalt, the analog front end 
circuit 40 contains the driver for HS modes for performing transmission and reception with HS mode 
and a receiver, and the driver for FS modes and receiver for transmitting and receiving in FS mode. 
[0060] More specifically, the analog front end circuit 40 contains the FS driver 42, FS differential 
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receiver 44, the single end (Single ended) DP receiver 46, the single end DM receiver 48, HS current 

driver 50 (sending circuit), the squelch (Squelch) circuit 52 (detector) for low speeds, the squelch circuit 

54 (detector) for high speeds, and HS differential receiver 56 (receiving circuit). 

[0061] The FS driver 42 carries put the differential output of the differential signal which consists of 

FS DPout and FS_DMout from the FS circuit 30 in FS mode using the data terminals DP and DM. The 

output control of this FS driver 42 is carried out by FS_OutDis from the FS circuit 30. 

[0062] In FS mode, FS differential receiver 44 amplifies the differential signal inputted through DP and 

DM, and outputs to the FS circuit 30 as FS_DataIn. Amplification control of this FS differential receiver 

44 is carried out by FS_CompEnb. 

[0063] In FS mode, the single end DP receiver 46 amplifies the signal of the single end inputted through 
DP, and outputs to the FS circuit 30 as SEJDPin. 

[0064] In FS mode, the single end DM receiver 48 amplifies the signal of the single end inputted 
through DM, and outputs to the FS circuit 30 as SE DMin. 

[0065] In HS mode, HS current driver 50 (sending circuit) amplifies the differential input signal which 
consists of HS_DPout and HS_DMout from the HS circuit 20, and outputs it through DP and DM. That 
is, HS current driver 50 generates the condition of J (DP is 400niV and DM is 0V) or K (DP is 0V and 
DM is 400mV) by driving the signal line of DP or DM with a fixed current value. While the output 
control of this HS current driver 50 is carried out by HS_OutDis from! the HS circuit 20, control of drive 
current is performed by HS_CurrentSourceEnb. 

[0066] The squelch circuit 52 (detector.) for low speeds In FS mode, the transmission envelope detector 
for low speeds detects the differential signal (existence of data) inputted through DP and DM, and 
outputs it as HS_SQ_L. That is, data and a noise are distinguished and detected. Motion control of this 
squelch circuit 52 for low speeds is carried out by HS_SQ_L_Enb, and power-saving control is carried 
out by HS_SQ_L_Pwr. 

[0067] The squelch circuit 54 (detector.) for high speeds In HS mode, the transmission envelope 
detector for high speeds detects the differential signal (existence of data) inputted through DP and DM, 
and outputs it to the HS circuit 20 as HS_SQ. That is, data and a noise are distinguished and detected. 
Motion control of this HS_SQ circuit 54 for high speeds is carried out by HS_SQ_Enb from the HS 
circuit 20, and power-saving control is carried out by HS_SQ_Pwr. 

[0068] In HS mode, HS differential receiver 56 (receiving circuit) amplifies the differential signal 
inputted through DP and DM, and outputs HS_DataIn and HS_DataIn_L. That is, in HS mode, it detects 
whether Rhine of DP and DM is in which condition of J or K. Amplification control of this HS 
differential receiver 56 is carried out by HS_RxEnb. 

[0069] DP of the differential data terminals is connected with the supply voltage by the side of high 
potential (for example, 3.3V) through a switching device (transistor) SW1 and a pull-up resistor Rpu. 
Moreover, DM of the differential data terminals is connected to a switching device SW2. These SW1 
and SW2 are controlled by RpuEnb. Namely, HS device can be used now as an FS device by activating 
RpuEnb and carrying out pull-up of the DP through SW1 and Rpu. 

[0070] In addition, with this operation gestalt, in order to maintain the load balance between DP and 
DM, dummy resistance Rpu' is connected through SW2 also about DM. 

[0071] 2. As the arrangement book operation gestalt of a macro cell shows to drawing 3 (A), it is a 
macro cell MC 1 (the 1st macro cell.). The corner portion CN which is a part for the intersection of the 
sides SD1 and SD2 (the 1st and 2nd side) of a transceiver macro arranges MCI so that it may be in 
agreement with the corner portion of an integrated circuit device ICD (semiconductor chip) (it contains 
also when mostly in agreement). And it is a macro cell MC 2 (the 2nd macro cell.) to fields other than 
the arrangement field of a macro cell MC 1 . The macro cell of SIE and user logic is arranged. 
[0072] Here, in drawing 3 (A), MCI is the hard macro by which wiring and circuit eel arrangement are 
fixed. Wiring and circuit eel arrangement are more specifically performed by the manual layout (a part 
of wiring and arrangement may be automated). 

[0073] On the other hand, MC2 is the software macro by which automatic-layout wiring of wiring and 
the circuit eel arrangement is carried out. Wiring between primitive cells etc. is more specifically 
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automatically performed by the automatic-layout wiring tool of a gate array (some of arrangement and 
wiring may be fixed). 

r0074] As a macro cell MC 1 is shown in drawing 2 , the analog front end circuit 40 where to operate at 
a high speed by the very small signal is demanded, the HS circuit 20 where to operate by 480MHz is 
demanded, the clock generation circuit 14 where it is required that a 480MHz clock should be generated 
are included Therefore, if the automatic-layout wiring tool used by the gate array etc. performs 
arrangement of these circuits of a macro cell MC 1 , and wiring, the high performance of a macro cell 
MC 1 is unmaintainable. Therefore, it is desirable to perform arrangement of the circuit eel m a macro 
cell MC 1 and wiring with a manual layout. ^ , 

r0075] On the other hand, as for a macro cell MC 2, high-speed actuation is not required of about one 
macro cell MC excluding a physical layer circuit (analog front end circuit). And the circuitry of a macro 
cell MC 2 changes to Oshi according to the use of the electronic equipment by which a request of the 
user who uses an integrated circuit device, and an integrated circuit device are incorporated. Therefore, 
it is desirable to perform arrangement of the circuit eel in a macro cell MC 2 and wiring with an 
automatic-layout wiring tool. 

[0076] So, with this operation gestalt, as shown in drawing 3 (A), the comer portion CN of a macro cell 
MC 1 arranges MCI. so that it may be located in the comer portion of an integrated circuit device ICD. 
If it does in this way, also when the configuration and scale of a circuit of a macro cell MC 2 change, 
this can be coped with easily, for example. 

[0077] For example, what is necessary is just to arrange MCI and MC2 that what is necessary is just to 
arrange MCI and MC2 as shown in drawing 3 (B), as shown in drawing 3 (C) when the circuit of MC2 
is large-scale when the circuit of a macro cell MC 2 is small-scale. 

[0078] And in this case, with this operation gestalt, since the macro cell MC 1 is arranged at the comer 
of an integrated circuit device ICD, even if circuitry and the scale of a macro cell MC 2 change 
according to a request of a user, arrangement of the circuit eel of a macro cell MC 1 incore and 
arrangement of wiring or the terminal (pad) in an I/O field are mostly fixable. Therefore, though the 
request of various users is met, the high performance of a macro cell MC 1 is maintainable. 
[0079] Moreover, with this operation gestalt, since the macro cell MC 1 is placed in a fixed position to ^ 
the comer of an integrated circuit device ICD, as shown in drawing 3 (B) and (C), it can place in a fixed 
position in the location of the side SD 3 (or the side SD 4 which counters the side SD 2) which counters 
the side SD 1 also about the interface field IFR for exchanging data among macro cells MC [ MCI and ] 
2 (field where the buffer for buffering a signal is arranged). Here, the interface field IFR is a field 
containing the buffer which buffers the signal from a macro cell MC 1, and is outputted to a macro cell 
MC 2, the buffer which buffers the signal from MC2 and is inputted into MC 1 . 
[0080] Thus also when it becomes easy to store in tolerance delay and delivery timing of the signal 
exchanged among macro cells MC [ MCI and ] 2 and circuitry and the scale of a macro cell MC 2 
change by placing the interface field IFR in a fixed position, the stable circuit actuation can be 

[008 1] Tnat is, if the location of the interface field IFR is fixed, it will become possible to estimate 
easily the parasitic capacitance of the signal line between macro cells MC [ MCI and ] 2. Therefore, it 
sets up so that the parasitic capacitance of these signal lines may be settled in tolerance, and it becomes 
possible to perform automatic-layout wiring of the macro cell MC 2 which is a software macro, and- 
izingofthe layout of signal timing can be carried out [easy]. 

[0082] In addition, in order to easy-ize layout of signal timing further, it is desirable to place in a fixed 
position to the field (field met the side SD 3) contiguous to the interface field IFR by the side of a macro 
cell MC 1 also about the interface field by the side of a macro cell MC 2 (buffer area). 
[0083] Moreover, with this operation gestalt, as shown in drawing 3 (D), macro cells MCI and MC2 
may be arranged. That is, although the field of a macro cell MC 2 exists in the right-hand side (the 
direction side of the 2nd) of the side SD 4 (the 4th side) of a macro cell MC 1 in drawing 3 (A), (B), and 
(C) it does not exist in drawing 3 (D). That is, the side SD 4 (the 4th side) of a macro cell MC 1 is 
located in the location of side SD4' (the 4th side) of a macro cell MC 2. Arrangement of drawin g 3 (D) 
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is effective, when the circuit scale of a macro cell MC 1 is small, or when there are few terminals. 
[0084] 3. With the arrangement book operation gestalt of a data terminal, a power supply terminal, and a 
clock terminal, as shown in drawing 4 , arrange power supply terminals VDD and VSS and the clock 
terminals XI and XO to the I/O field IOR2 which has arranged the data terminals DP and DM (pad) to 
the I/O field IOR1 (1st I/O field) met the side SD 1 (the 1st side) of a macro cell MC 1, and met it the 
side SD 2 (the 2nd side). 

[0085] Here, DP and DM are data terminals connected to the bus of USB. In USB, transmission and 
reception of data are performed using these differential data terminals 

[0086] Moreover, VDD and VSS (PVDD, PVSS, XVDD, XVSS) are the power supply terminals of the 
circuit (for example, the clock generation circuit 14 or sampling clock generation circuit 22 grade of 
drawing 2 ) which generates the clock for the data transfer through DP and DM, and XI and XO are 
clock terminals. For example, the clock generation circuit 14 and the sampling clock generation circuit 
22 of drawing 2 operate according to the power supply supplied from these power supply terminals 
VDD and VSS. Moreover, XI and XO are the input terminal of the oscillator circuit OSC of drawing 2 , 
and an output terminal respectively. In addition, you may make it input an external clock through XI. 
[0087] Thus, if DP and DM are arranged to IOR1 which met the side SD 1 and VDD, VSS, XI, and XO 
are arranged to IOR2 which met the side SD 2 It becomes possible to sample using the clock into which 
the data which flows along a direction DR1 (the 1st direction which goes to the side SD 3 which 
counters from the side SD 1) is inputted along a direction DR2 (the 2nd direction which goes to the side 
SD 4 which counters from the side SD 2). And the sampled data can be outputted to a macro cell MC 2 
through the interface field IFR which is a field met the side SD 3. Thereby, the useless rational data 
transfer which is not is realizable. 

[0088] Especially the frequency of the sampling clock in HS mode of USB2.0 is 480MHz, and is very 
high-speed. Therefore, in order not to cause clock skew etc., it is desirable to sample the data received 
through DP and DM in as early a phase as possible. 

[0089] With this operation gestalt, as shown in drawing 4 , the macro cell MC 1 has been arranged to the 
corner of an integrated circuit device ICD, DP and DM have been arranged to IOR1 which met the side 
SD 1, and VDD, VSS, XI, and XO for sampling clock generation are arranged to IOR2 which met the 
side SD 2. Therefore, it becomes possible to shorten LI and L2 of drawing 4 which is the distance to the 
location where data is sampled, and the data inputted through DP and DM can be sampled now in an 
early phase. Thereby, also in transfer mode with quick frequency, generating of a reception error can be 
effectively prevented like HS mode of USB2.0. 

[0090] In addition, although the interface field IFR may be arranged in the direction met the side SD 4, 
when it takes into consideration that the direction where data flows is DR1, it is desirable to arrange IFR 
in the direction met the side SD 3. 

[0091] 4. With arrangement book operation gestalten, such as a clock generation circuit, as shown in 
drawing 5 , arrange the receiving circuit 100 (HS differential receiver 56 of drawing 2 ) to the DR1 side 
(the direction side of the 1st which goes to SD3 from the side SD 1) of the I/O field IOR1. 
[0092] Moreover, the clock generation circuit 14 of drawing 2 is arranged to the DR2 side (the direction 
side of the 2nd which goes the side SD 4 which counters from the side SD 2) of the I/O field IOR2. 
[0093] And it is the DR1 side (above) of a receiving circuit 100, and the sampling clock generation 
circuit 22 is arranged to the DR2 side (right-hand side) of the clock generation circuit 14. 
[0094] If it is made arrangement as shown in drawing 5 , distance between a receiving circuit 100 and 
the sampling clock generation circuit 22 can be shortened. Therefore, the length of the wiring which 
connects a receiving circuit 100 and the sampling clock generation circuit 22 can be shortened, and it 
can prevent that aii unnecessary capacity is parasitic on wiring of the data received by the receiving 
circuit 100 through DP and DM. Consequently, while being able to prevent that a provincial accent 
grows in the standup and falling wave of data, it becomes possible to transmit the data from a receiving 
circuit 100 to the sampling clock generation circuit 22 by little signal delay. 
[0095] Moreover, if it is made arrangement as shown in drawing 5 , distance between the clock 
generation circuit 14 and the sampling clock generation circuit 22 can also be shortened. Therefore, the 
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length of the wiring which connects the clock generation circuit 14 and the sampling clock generation 
circuit 22 can be shortened, and it can prevent that an unnecessary capacity is parasitic on wiring of the 
clock (the 1 st of a polyphase - the Nth clock with which frequency is the same and phases differ) of the 
high frequency (480MHz) generated in the clock generation circuit 14. Consequently, the situation of a 
provincial accent arising in the standup and falling wave of a clock signal, or a signal differential delay 
arising between the clocks of a polyphase can be prevented. 

[0096] And it becomes possible to realize the circuit which generates the sampling clock of high 
frequency which is required in HS mode of USB2.0 by shortening distance between a receiving circuit 
100 and the sampling clock generation circuit 22, and distance between the clock generation circuit 14 
and the sampling clock generation circuit 22 in this way, even if it does not use the newest 
semiconductor process. 

[0097] The example of a configuration of the sampling clock generation circuit 22 (HSDLL time) of this 
operation gestalt is shown in drawing 6 . 

[0098] PLL480M which the clock generation circuit 14 contains have the same frequency, and output 
the clocks CLK0, CLK1, CLK2, CLK3, and CLK4 (a wide sense 1st [ the ] - the Nth clock) with which 
phases differ mutually. More specifically, the output of five differential output comparators (a wide 
sense the 1st of odd level - the Nth inverter circuit) which VCO (oscillation means by which oscillation 
frequency is controlled by adjustable) of PLL480M contains will be used as clocks 0-CLK 4. 
[0099] The sampling clock generation circuit 22 contains the edge detector 70 and the clock selection 
circuitry 72. And this edge detector 70 detects the edge of the data inputted from a receiving circuit 100 
(HS differential receiver 56 of drawing 2 ), and outputs that edge detection information to the clock 
selection circuitry 72. 

[0100] It more specifically detects whether the edge of data HS_DataIn is between which [ in the edge 
(starting or falling edge) of CLK 0-4 from PLL480M ] edges, and the edge detection information is 
outputted to the clock selection circuitry 72. 

[0101] Then, the clock selection circuitry 72 is outputted to the latter ERASU tee city buffer 24 out of 
clocks 0-CLK 4 based on this edge detection information by using as a sampling clock SGLK the clock 
which chose and chose one of clocks. 

[0102] The timing wave form chart for explaining actuation of the sampling clock generation circuit 22 
to drawing 7 (A) and (B) is shown. 

[0103] As shown in drawing 7 (A) and (B), CLK 0-4 is a clock with which frequency is set to the same 
480MHz. Moreover, when the period of a clock is set to T, the phase between each clock has shifted 
only T/5 (a wide sense T/N). 

[0104] And in drawing 7 (A), it is detected by the edge detector 70 of drawing 6 that the edge ED of 
HS_DataIn (received data) used as the candidate for a sampling is among clocks CLK0 and CLK1. 
Then, the clock CLK3 which has the edge EC 3 shifted only three pieces (a wide sense several setup M 
pieces) is chosen from the edge ED of HS__DataIn by the clock selection circuitry 72 of drawing 6 , and 
this selected CLK3 is outputted to a latter circuit (ERASU tee city buffer 24) as a sampling clock SCLK 
of HS_DataIn. 

[0105] On the other hand, in drawing 7 (B), it is detected by the edge detector 70 that the edge ED of 
HSJ)ataIn is between CLK2 and CLK3. Then, the clock CLK0 which has the edge EC 0 shifted only 
three pieces (a wide sense several setup M pieces) is chosen from the edge ED of HS_DataIri by the 
clock selection circuitry 72, and this selected CLK0 is outputted to a latter circuit (ERASU tee city 
buffer 24) as a sampling clock SCLK of HSJDataln. 

[0106] Thus, according to the sampling clock generation circuit 22 of this operation gestalt, the 
sampling clock SCLK of HS_DataIn is generable with the simple configuration of detecting the edge 
ED of HSJDataln and choosing a clock from CLK0-CLK4 based on the acquired edge detection 
information. Therefore, like HS mode of USB2.0, also when HS_DataIn is high-speed transfer data 
which synchronizes with 480MHz of an external device, the clock SCLK which can sample this 
HS_DataIn proper can be generated. 

[0107] Moreover, according to this operation gestalt, as shown in drawing 7 (A) and (B), the edge ES of 
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the generated sampling clock SCLK can be located near the middle between the edges of HS_DataIn. 
therefore, a latter circuit (ERASU tee city buffer 24) can fully secure now the setup time and the hold 
time for maintenance of data, can boil the reliability of data reception markedly and can raise it. 
[0108] Moreover, according to this operation gestalt, the output of the differential output comparator 
(inverter circuit) which VCO of PLL480M contains is used effectively as clocks 0-CLK 4 of five phases 
(polyphase) used for the edge detection of HS_DataIn, or generation of SCLK. Therefore,, since there is 
no necessity of preparing new circuit another in order to generate CLK 0-4, small-scale-ization of a 
circuit can be attained. 

[0109] The detailed example of a configuration which is PLL480M which the clock generation circuit 
14 contains in drawing 8 is shown. 

[01 10] These PLL480M contain a phase comparator 80, the charge pump circuit 82, a filter circuit 84, 
VCO (Voltage Controlled Oscillator)86, a counting-down circuit 88, etc. 

[01 1 1] A phase comparator 80 compares the phase of a base clock RCLK (for example, 12-24MHz) and 
the clock DCLK4 from a counting-down circuit 88, and outputs the phase error signals PUP and PDW 
here (PUP is a phase-lead-lag-network signal, mid PDW is a phase lag signal). 
[0112] The charge pump circuit 82 performs charge pump actuation based on PUP from a phase 
comparator 80, and PDW. If actuation which will more specifically charge the capacitor which a filter 
circuit 84 contains if PUP becomes active is performed and PDW becomes active, actuation which 
discharges a capacitor will be performed. And the control voltage VC graduated by the filter circuit 84 is 
given to VCO86. 

[01 13] According to control voltage VC, VCO86 performs oscillation actuation by which the oscillation 
frequency is controlled by adjustable, and generates the 480MHz clocks 0-QCLK 4. For example, 
oscillation frequency will also become low if oscillation frequency will also become high if control 
voltage VC becomes high, and control voltage VC becomes low. 

[01 14] The clock 0, 1, 2, 3, and QCLK 4 generated by VCO86 is respectively outputted outside as CLK 
0, 3, 1, 4, and 2 through the buffers [ 10-BFs / BFs and / 14 ] 00-04. In addition, BFs 20-23 are the 
buffers of the dummy for load doubling with BF24. 

[01 15] A counting-down circuit 88 carries out dividing (1-/N) of the clock QCLK4 inputted from 
VCO86 through buffers BF04 and BF24, and outputs the clock DCLK4 after dividing to a phase 
comparator 80. 

[01 16] According to PLL480M of the configuration of drawing 8 , the 480MHz clocks 0-CLK 4 of the 
high frequency which carried out phase simulation to the base clock RCLK (clock generated by the 
oscillator circuit OSC) can be generated now. 

[01 17] Based on the 480MHz clocks 0-CLK 4 of the polyphase from the edge information and the clock 
generation circuit 14 (PLL480M) of HS_DataIn from a receiving circuit 100 (differential receiver 56), 
the sampling clock SCLK is generated in the sampling clock generation circuit 22 of drawing 6 as 
mentioned above. Therefore, when an unnecessary capacity is parasitic on wiring of HS_DataIn or 
clocks 0-CLK 4, there is a possibility that it may become impossible to generate a proper sampling 
clock. 

[0118] According to this operation gestalt, the macro cell MC 1 has been arranged to the comer of an 
integrated circuit device ICD, and the receiving circuit 100, the clock generation circuit 14, and the 
sampling clock generation circuit 22 are arranged as shown in drawing 5 . Therefore, it becomes 
possible to shorten the wire length between a receiving circuit 100 and the sampling clock generation 
circuit 22, and the wire length between the clock generation circuit 14 and the sampling clock generation 
circuit 22 as much as possible. Consequently, also when the sampling clock generation circuit 22 of a 
configuration like drawing 6 is adopted, a proper sampling clock can be generated. 
[01 19] 5. With the arrangement book operation gestalt of a capacitor field, as shown in drawing 9 , 
arrange the power supply terminals PVDD and PVSS (the 1st power supply terminal) which supply a 
power supply to the clock generation circuit 14, and the power supply terminals XVDD and XVSS (the 
2nd power supply terminal) which supply a power supply to the sampling clock generation circuit 22 or 
other logical circuits 1 12 (the ERASU tee city buffer 24 of drawing 2 , the FS circuit 30, data handler 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/29/2004 



Page 11 of 15 



circuit 10) to the I/O field IOR2 met the side SD 2. 

[0120] And with this operation gestalt, in a direction DR2 (the 2nd direction), power supply terminals 
PVDD and PVSS were adjoined and the clock generation circuit 14 is arranged. 

[0121] On the other hand, in a direction DR2, power supply terminals XVDD and XVSS were adjoined 
and the capacitor element field 110 for stabilizing fluctuation of the supply voltage of power supply 
terminals XVDD and XVSS is arranged. As shown in drawing 10 , the capacitor element CP is an 
element by which an end (positive-electrode side) is connected to XVDD, and the other end (negative- 
electrode side) is connected to XVSS, and is constituted here using the guard ring (annular power 
supply) which stabilizes substrate potential. 

[0122] If power supply terminals PVDD and PVSS are adjoined and the clock generation circuit 14 is 
arranged as shown in drawing 9 , the length of the power supply wiring between PVDD, PVSS, and the 
clock generation circuit 14 can be shortened. Therefore, the voltage drop by the current which flows in 
the clock generation circuit 14 can be suppressed to the minimum, and operational stability of the clock 
generation circuit 14 can be guaranteed. 

[0123] Since especially PLL480M (refer to drawing 8 ) that the clock generation circuit 14 contains 
need to generate the clock of high frequency (480MHz), there is very much consumed electric current. 
And by this consumed electric current, if a big voltage drop arises to a power supply, the gain of the 
inverter circuit which PLL480M include will fall, and the situation where it becomes impossible to 
guarantee the oscillation actuation which is 480MHz will arise. 

[0124] this operation gestalt - like » If power supply terminals PVDD and PVSS are adjoined and the 
clock generation circuit 14 is arranged, it can prevent effectively that such a situation arises. 
[0125] Moreover, if power supply terminals XVDD and XVSS are adjoined and the capacitor element 
field 1 10 is arranged as shown in drawing 9 , the line voltage variation of XVDD and XVSS can be 
stabilized effectively in the location near XVDD and XVSS. 

[0126] Especially the ERASU tee city buffer that the sampling clock generation circuit 22 and a logical 
circuit 1 12 contain operates with high frequency (480MHz). Therefore, there is a possibility that the 
situation where these sampling clock generation circuits 22 and an ERASU tee city buffer malfunction 
may arise by the line voltage variation resulting from the charge and discharge of the gate capacitance of 
an MOS transistor. 

[0127] this operation gestalt - like - If the capacitor element field 1 10 is arranged immediately near the 
power supply terminals XVDD and XVSS, it can prevent effectively that such a situation arises. 
Moreover, it is effective in the ability to use effectively the dead space (free area) by the side of DR1 of 
the clock generation circuit 14 (above). 

[0128] In addition, in drawing 9 , an analog circuit 1 14 is a circuit for generating reference voltage and 
reference current. Moreover, for example, the oscillator circuit OSC of the clock generation circuit 14 
may be arranged near the field the analog circuit 1 14 is arranged. 

[0129] 6. Detector 102 (squelch circuit 54 for high speeds of drawing 2 .) for distinguishing whether it is 
data with effective signal on bus, and whether as arrangement relation book operation gestalt of 
receiving circuit and detector shows to drawing 9 , analog front end circuit 40 is noise An envelope 
detector is included. 

[013 0] This detector 102 holds the peak value of the signal of a bus, is detecting the envelope of a signal 
and detects the amplitude of the signal of a bus. And for example, if the amplitude is lOOmV or less, it 
will judge that a signal is a noise, and if it is 150mV or more, it will be judged that it is effective data. 
And when it is judged that it is effective data, a detector 102 makes detecting-signal HSJSQ of drawing 
JUL (A) H level (active). Thereby, AND circuit 103 will be in switch-on, and the received data from a 
receiving circuit 100 come to get across to the sampling clock generation circuit 22. 
[0131] Now, in USB2.0, it became clear that signal detection actuation of this detector 102 had to be 
performed very much at a high speed. 

[0132] That is, whenever it passes a hub device, the bit of SYNC of drawing 1 1 (B) is deleted, and it 
goes by USB2.0. For this reason, when the device of an end receives data, the number of bits of SYNC 
may have decreased very much. Therefore, when signal detection actuation of a detector 102 is slow, the 
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timing from which HS_SQ is set to H level is overdue, and there is a possibility that received data may 
lose. 

[0133] So, with this operation gestalt, as shown in drawing 9 , in the direction DR2 which goes to SD4, 
the receiving circuit 100 and the detector 102 (squelch circuit) are adjacently arranged from the side SD 
2 of a macro cell MC 1. 

[0134] If it does in this way, it will become possible to make equivalent parasitic capacitance 6f wiring 
in the paths PT1 and PT2 of drawing 11 (A), and parasitism resistance, therefore — for example, when it 
is detected that the signal of a bus is a noise, it can prevent that mistaken data gets across to the 
clock generation circuit 22 through a path PT 1 and AND circuit 103 by output HS_SQ of a detector 102 
being immediately set to L level. On the other hand, when the signal of a bus is detected as it is effective 
data, the data received in the receiving circuit 100 comes to get across to the sampling clock generation 
circuit 22 immediately through a path PT 1 and AND circuit 103 by output HS_SQ of a detector 102 
being set to H level. Thus, with this operation gestalt, it has succeeded in realizing stable circuit 
actuation by making equivalent parasitic capacitance of wiring in paths PT1 and PT2, and parasitism 
resistance. 

[0135] The example of a configuration of a detector 102 (squelch circuit) is shown in drawing 12 . 
[0136] The detector 102 of drawing 12 includes the differential-amplifier circuit 60, the 1st and the 2nd 
peak hold circuit 62 and 64, the constant potential setting circuit 66, and a comparator circuit 68. 
[0137] The differential-amplifier circuit 60 amplifies the voltage of the difference of DP and the 
difference input signal from DM, and generates the differential output signals GP and GM. 
[0138] The 1st peak hold circuit 62 detects the peak value of one output signal GP of a differential 
output signal, and holds it to Node PKH. 

[01 39] The 2nd peak hold circuit 64 detects the peak value of the output signal GM of another side of a 
differential output signal, and holds it to Node PKH. 

[0140] The constant potential setting circuit 66 is the time constant which changes slowly rather than the 
potential change speed of Node PKH, and returns the potential of Node PKH to the fixed potential 
corresponding to the condition of a signal of not detecting. 

[0141] A comparator circuit 68 compares a reference potential RP with the potential of Node PKH, and 
outputs the result as HSJSQ. 

[0142] Thus, the detector 102 of drawing 12 holds the peak value of the differential output signals GP 
and GM which might be based on DP and DM to Node PKH, and returned it with the time constant 
which made this potential of PKH slowly the fixed potential related with the signal condition of not 
detecting. And since it was made to compare the potential of this node PKH with reference level RP, 
even when the difference input signals of DP and DM are the minute amplitude and a high speed, the 
existence of received data can be distinguished with a sufficient precision. 

[0143] 7. As the arrangement relation book operation gestalt of a receiving circuit and a sending circuit 
shows to drawing 9 , it is the DR2 side (the direction side of the 2nd which goes to SD4 from SD2.) of a 
receiving circuit 100 (HS differential receiver 56) about a sending circuit 104 (HS current driver 50 of 
drawing 2 V It arranges on right-hand side. 

[0144] For example, as the layout technique used as the example of a comparison of this operation 
gestalt, as shown in drawing 13 (A), it is the direction XDR 2 side of a receiving circuit 1 00 (opposite 
side of DR2.) about a sending circuit 104. The technique arranged on left-hand side can also be 
considered. 

[0145] However, by this technique, as shown in drawing 13 (A), the wiring field of the clock from the 
clock generation circuit 14 and the field of the logical circuit 112 which supplies transmit data to a 
sending circuit 104 will lap. For this reason, there is a problem that layout effectiveness worsens. 
[0146] As for especially the capacity and resistance that are parasitic on wiring of the clock (polyphase 
clock) from the clock generation circuit 14 in generating a sampling clock by the technique of of 
drawing 6 , drawing 7 (A), and (B), it is desirable to become as small as possible. However, by the 
layout technique of drawing 13 (A), the distance between the clock generation circuit 14 and the 
sampling clock generation circuit 22 will separate, and useless parasitic capacitance and parasitism 
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resistance will be added to clock wiring from the clock generation circuit 14. 

[0147] Furthermore, by the layout technique of drawing 13 (A), the data terminals DP and DM arranged 
at the sending-circuit 104 bottom will also be arranged in the location near the comer portion CN. For 
this reason, the bonding wire of the data terminals DP and DM will be wired aslant, and a difference will 
arise to the' length of the bonding wire of DP and DM. Consequently, a difference arises also in the 
inductance which is parasitic on the bonding wire of DP and DM, the load balance of DP and DM 
collapses, and there is a possibility that the engine performance of a sending circuit 104 may fall. 
[0148] On the other hand, if a sending circuit 104 is arranged to the DR2 side (right-hand side) of a 
receiving circuit 100 as shown in drawing 13 (B), a receiving circuit 100 can be arranged in a near 
location from the comer portion CN. Consequently, the situation where the wiring field of the clock 
from the clock generation circuit 14 and the field of a logical circuit 1 12 lap can be prevented, and 
layout effectiveness can be raised. 

[0149] Moreover, according to the layout technique of drawing 13 (B), the distance between the clock 
generation circuit 14 and the sampling clock generation circuit 22 can be brought close, and the capacity 
and resistance which are parasitic on clock wiring from the clock generation circuit 14 can be 
suppressed to the minimum. 

[0150] Furthermore, by the layout technique of drawing 13 (B), the data terminals DP and DM can be 
arranged in a location distant from the comer portion CN. Thereby, the bonding wire of the data 
terminals DP and DM can be wired straightly, and the difference of the length of the bonding wire of DP 
and DM can be suppressed to the minimum. Consequently, the difference of the parasitism inductance 
of the bonding wire of DP and DM can also be suppressed to the minimum, load balance of DP and DM 
can be made equivalent, and the highly efficient sending circuit 104 can be realized now. 
[0151] 8. A sending circuit and the sending circuit 104 of the arrangement relation book operation 
gestalt of a data terminal contain the current driver constituted by a constant current source IS (P type 
transistor with which the gate electrode was set as constant potential), and the N type transistors 



type transistors NTP, NTA, and NTM is controlled by DPG, AVG, and DMG. And as shown in drawing 
14 (B), by setting DPG as H level (active), constant current flows from a constant current source IS to 
DP through the N type transistor NTP, and the State of a bus will be in J condition. On the other hand, 
by setting DMG as H level, constant current flows by DM through the N type transistor NTM from a 
constant current source IS, and the State of a bus will be in K condition. And transmission with HS 
mode is attained by changing a bus into J or K condition according to transmit data. 
[01 52] On the other hand, by periods other than a transmitting (HS transmission) period, as shown in 
drawing 14 (B), constant current flows from a constant current source IS to AVSS through the N type 
transistor NTA by setting AVG as H level (the constant current from IS is canceled). Thus, also in 
periods other than a transmitting period, at the time of transmitting initiation, it becomes possible to pass 
stable constant current by DP or DM through NTP or NTM immediately, and the response of a sending 
circuit 104 can be raised by continuing passing the constant current of a constant current source IS to 
AVSS through the N type transistor NTA. 

[0153] Now, when using a current driver as a sending circuit 104 in this way, it is desirable to adjust 
mutually the resistance, the capacity, and the inductance which is parasitic on the paths PTP and PTM of 
drawing 14 (A), and to maintain the load balance of DP and DM. 

[0154] Then, as this operation gestalt shows to drawing 9 , it is a direction DR1 (the 1st direction which 
goes to SD3 from SD1.) about a sending circuit 104 and the data terminals DP and DM. In above, it 
arranges adjacently. 



DR1), the N type transistors NTP and NTM of a sending circuit 104 (current driver of drawing 14 (A)) 
are arranged. Moreover, the power supply terminal AVSS which passes the constant current from a 
constant current source IS in periods other than a transmitting period has been arranged to the field 
between the data terminals DP and DM, and the N type transistor NTA is arranged right above this 
AVSS (direction DR1). 
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[0 1 56] Thus, if it arranges, DP, parasitism resistance, the capacity and the inductance of wiring between 
NTP, and parasitism resistance, the capacity and the inductance of wiring between DM and NTM will be 
adjusted, and it will become easy to maintain the load balance of DP and DM. This becomes possible to 
raise the engine performance of a sending circuit 104. 

[0157] Especially, with this operation gestalt, as drawing 13 (B) explained, the sending circuit 104 is 
arranged to the DR2 side (right-hand side) of a receiving circuit 100. And as drawing 15 explained, a 
sending circuit 104 adjoins DR1 side (above) of the data terminals DP and DM, and is arranged. 
Therefore, as the arrangement location of the data terminals DP and DM will separate from the corner 
portion CN and explained by drawing 13 (B) after all, the difference of the inductance which is parasitic 
on the bonding wire of DP and DM can also be lessened. Thereby, the load balance of DP and DM can 
be kept still better. . 
[0158] In addition, in drawing 15 , the resistance Rpu of drawin g 2 , Rpu', and switching devices SW1 
and SW2 are arranged to DR1 side (above) of NTP, NT A, and NTM. That is, he is trying for the layout 
of NTP, SW1, and Rpu and the layout of NTM, SW2, and Rpu 1 to become symmetry. It becomes 
possible to make into equivalence by this the resistance, the capacity, and the inductance which is 
parasitic on DP and DM. In addition, in drawing 15 , a constant current source IS may be arranged to the 
DR1 of NTP, NT A, and NTM, and DR1 side (above) of Rpu and Rpu\ 

[0159] 9. Explain the example of electronic equipment, next the electronic equipment containing the 
integrated circuit device (data transfer control unit) of this operation gestalt. 

[0160] For example, internal-block drawing of the printer which is one of the electronic equipment is 
shown in drawing 16 (A), and the external view is shown in drawing 17 (A). CPU (microcomputer^ 10 
performs system-wide control etc. A control unit 51 1 is for a user to operate a printer. A control 
program, a font, etc. are stored in ROM516, and RAM517 functions on it as a work field of CPU510. 
DMAC518 is a DMA controller for performing data transfer, without minding CPU510. A display panel 
5 1 9 is for telling a user about the operating state of a printer. 

[0161] The serial printing data sent from other devices, such as a personal computer, through USB is 
changed into the printing data of parallel by the integrated circuit device 500. And the parallel printing 
data after conversion is sent to the printing processing section (printer engine) 512 by CPU510 or 
DMAC518. And in the printing processing section 512, given processing is performed to parallel 
printing data, and it is printed by paper by the printing section (equipment which performs output 
processing of data) 514 which consists of a print header etc., and is outputted. 
[0162] Internal-block drawing of the scanner which is one of the electronic equipment is shown in 
drawing 16 (B), and the external view is shown in drawing 17 (B). CPU520 performs system-wide 
control etc. A control unit 521 is for a user to operate a scanner. A control program etc. is stored in 
ROM526 and RAM527 functions as a work field of CPU520. DMAC528 is a DMA controller. 
[0163] The image of a manuscript is read by the image reading section (equipment which performs 
incorporation processing of data) 522 which consists of the light source, an optical/electrical converter, 
etc., and the data of the read image is processed by the image-processing section (scanner engine) 524. 
And the image data after processing is sent to an integrated circuit device 500 by CPU520 or 
DMAC528. An integrated circuit device 500 changes the image data of this parallel into serial data, and 
transmits it to other devices, such as a personal computer, through USB. 

[0164] Internal-block drawing of the CD-RW drive which is one of the electronic equipment is shown in 
drawing 16 (C), and the external view is shown in drawing 17 (C). CPU530 performs system-wide 
control etc. A control unit 531 is for a user to operate CD-RW. A control program etc. is stored in 
ROM536 and RAM537 functions as a work field of CPU530. DMAC538 is a DMA controller. 
[0165] The data which consists of laser, a motor, optical system, etc. and which read and was read in 
CD-RW532 by the & write-in section (equipment for performing the equipment or data storage 
processing in which incorporation processing of data is performed) 533 is inputted into the signal- 
processing section 534, and given signal processing, such as error correction processing, is performed. 
And the data with which signal processing was performed is sent to an integrated circuit device 500 by 
CPU530 or DMAC538. An integrated circuit device 500 changes the data of this parallel into serial data, 
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and transmits it to other devices, such as a personal computer, through USB. 

[0166] On the other hand, the serial data sent from other devices through USB is changed into the data 
of parallel by the integrated circuit device 500. And these parallel data are sent to the signal-processing 
section 534 by CPU530 or DMAC538. And given signal processing is performed to the parallel data of 
a signal-processing section 534 smell lever, it reads, and CD-RW532 memorizes by the & write-in 
section 533. 

[01 67] In addition, you may make it prepare independently CPU for the data transfer control with an 
integrated circuit device 500 other than CPUs 510, 520, and 530 in drawin g 16 (A), (B), and (C). 
[0168] If the integrated circuit device of this operation gestalt is used for electronic equipment, data 
transfer in HS mode in USB2.0 can be realized. Therefore, when a user directs print-out with a personal 
computer etc., printing comes to. be completed in little time lag. Moreover, it can read in little time lag 
after directions of the image incorporation by the scanner, and a user can see an image now. Moreover, 
reading of the data from CD-RW and the data to CD-RW can be written now in a high speed. 
[0169] Moreover, if the integrated circuit device of this operation gestalt is used for electronic 
equipment, the integrated circuit device in which the data transfer in HS mode is possible can be 
manufactured also in the usual semiconductor process that a manufacturing cost is cheap. Therefore, low 
cost-ization of a data transfer control unit can be attained and low cost-ization of electronic equipment 
can also be attained now. Moreover, the reliability of data transfer cai* be improved and the reliability of 
electronic equipment can also improve now. 

[01 70] Moreover, if the integrated circuit device of this operation gestalt is used for electronic 
equipment, though the high performance of an integrated circuit device will be maintained, it becomes 
possible to meet the request of the various users who manufacture electronic equipment, and the added 
value of electronic equipment can be raised. 

[0171] In addition, as electronic equipment which can apply the integrated circuit device of this 
operation gestalt, various things, such as various optical disk drives (CD-ROM, DVD), a Magnetic- 
Optical disk drive (MO), a hard disk drive, TV and VTR, a video camera, audio equipment, a telephone 
set, a projector, a personal computer, an electronic notebook, and a word processor, can be considered 
besides the above. 

[0172] In addition, this invention is not limited to this operation gestalt, but deformation implementation 
various by within the limits of the summary of this invention is possible for it. 

[0173] For example, the circuitry of the 1st macro cell of the integrated circuit device of this invention is 
not limited to the configuration shown in drawing 2 , and various deformation implementation is 
possible for it. 

[0174] Moreover, arrangement of each circuit of the integrated circuit device of this invention is not 
limited to what was explained by drawing 3 (A) - drawing 15 , either, but various deformation 
implementation is possible for it. 

[0175] Moreover, although especially the thing of this invention applied to the interface (data transfer) 
of USB2.0 is desirable, it is not limited to this. For example, this invention is applicable also to the 
interface of the specification based on the same thought as USB2.0, or the specification into which 
USB2.0 was developed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the example of the notional functional block diagram of the integrated circuit device of 
this operation gestalt. 

[Drawing 2] It is drawing showing the example of circuitry of a macro cell MC 1. 

[Drawing 31 Drawing 3 (A), (B), and (C) are drawings showing the example of arrangement of macro 

cells MCI and MC2. 

[Drawing 4] It is drawing showing examples of arrangement, such as a data terminal. 
[Drawing 51 It is drawing showing examples of arrangement, such as a clock generation circuit. 
[Drawing 6] It is drawing showing the example of a configuration of a sampling clock generation 
circuit. 

[Drawing 71 Drawing 7 (A) and (B) are the timing wave form charts for explaining actuation of a 
sampling clock generation circuit. 

[Drawing 8] It is drawing showing the example of a configuration of PLL480M. 

[Drawing 91 It is drawing showing the example of arrangement of a capacitor element field, a receiving 
circuit, a detector, and a sending circuit. 

[Drawing 10] It is drawing for explaining the capacitor element CP. 

[Drawing 111 Drawing 1 1 (A) and (B) are drawings for explaining actuation of a detector (squelch 
circuit). 

[Drawing 121 It is drawing showing the example of a configuration of a detector. 

[Drawing 131 Drawing 13 (A) and (B) are drawings for explaining the arrangement relation between a 

sending circuit and a receiving circuit. 

[Drawing 141 Drawing 14 (A) and (B) are drawings for explaining the current driver of a sending circuit. 

[Drawing 151 It is drawing showing the example of arrangement of Terminals DP, AVSS, and DM and 
the N type transistors NTP, NT A, and NTM. 

[Drawing 161 Drawing 16 (A), (B), and (C) are the examples of internal-block drawing of various 
electronic equipment. 

[Drawing 1 71 Drawing 1 7 (A), (B), and (C) are the examples of the external view of various electronic 
equipment. 

[Description of Notations] 

ICD Integrated circuit device 

MCs 1 and 2 The 1st and 2nd macro cell 

CN Comer portion 

SD 1-4 The 1 -4th sides 

DR 1 and 2 The 1st and 2nd direction 

IFR Interface field 

IOR 1 and 2 I/O fields DP and DM Data terminal 
VDD, VSS Power supply terminal 
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PVDD, PVSS The 1st power supply terminal 

XVDD, XVSS The 2nd power supply terminal 

AVDD, AVSS Power supply terminal 

XI, XO Clock terminal 

10 Data Handler Circuit 

12 Clock Control Circuit 

14 Clock Generation Circuit 

20 HS Circuit 

30 FS Circuit 

40 Analog Front End Circuit 
42 FS Driver 

44 FS Differential Receiver 

46 Single End DP Receiver 

48 Single End DM Receiver 

50 HS Current Driver (Sending Circuit) 

52 Squelch Circuit for Low Speeds (Detector) 

54 Squelch Circuit for High Speeds (Detector) 

56 HS Differential Receiver (Receiving Circuit) 

70 Edge Detector 

72 Clock Selection Circuitry 

100 Receiving Circuit 

102 Detector 

104 Sending Circuit 

1 1 0 Capacitor Element Field 

112 Logical Circuit 
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CLAIMS 



[Claim(s)] ' ' ... 

[Claim 1] An integrated circuit device containing two or more macro cells characterized by providing 
the following The 1st macro cell which includes at least a circuit of the physical layer of given interface 
specification which performs data transfer through a bus It is the circuit of the upper layer from said 

physical layer. ■ 
[Claim 2] In claim 1, to the 1st I/O field arranged along said 1st side of said 1st macro cell A data 
terminal connected to a bus of said given interface specification is arranged. An integrated circuit device 
characterized by arranging either [ at least ] a power supply terminal of a circuit which generates a clock 
for data transfer which minded [ which is arranged along said 2nd side of said 1st macro cell / 2nd / I/O ] 
said data terminal, or a clock terminal. 

[Claim 3] An integrated circuit device characterized by preparing an interface field for exchanging a 
signal between the said 1 st and 2nd macro cell at least along with one side of the 4th side which 
in claim 1 or 2 the 3rd side which counters said 1st side of said 1st macro cell, or said 2nd side. 
[Claim 4] A receiving circuit which said 1st macro cell is connected to a data terminal connected to a 
bus of said given interface specification in claim 1 thru/or either of 3, and receives data through said 
data terminal, It is based on a clock generated by a clock generation circuit which generates a clock of 
given frequency, and said clock generation circuit. A sampling clock generation circuit which generates 
a sampling clock of data transmitted through said data terminal is included. When a direction which 
goes to the 3rd side which counters from said 1 st side of said 1 st macro cell is made into the 1 st 
direction To the direction side of said 1st [ the ] of the 1st I/O field arranged along said 1st side When a 
direction which goes to the 4th side which said receiving circuit is arranged and counters from said 2nd 
side of said 1st macro cell is made into the 2nd direction To the direction side of said 2nd [ the ] of the 
2nd I/O field arranged along said 2nd side An integrated circuit device characterized by arranging said 
clock generation circuit, being the direction side of said 1 st [ the ] of said receiving circuit, and 
arranging said sampling clock generation circuit at the direction side of said 2nd [ the ] of said clock 

generation circuit. , . , 

[Claim 5] Claim 4 characterized by providing the following An edge detector which detects whether an 
edge of data is between which [ in an edge of the 1st - the Nth clock with which said clock generation 
circuit had same frequency, and generated the 1st - the Nth clock with which phases differ mutually, and 
said sampling clock generation circuit was generated ] edges A clock selection circuitry which outputs a 
clock which chose and chose one of clocks as said sampling clock out of said 1st [ the ] - the Nth clock 
based on edge detection information on said edge detector 

[Claim 6] The 1st power supply terminal which supplies a power supply to said clock generation circuit 
in claim 4 or 5, The 2nd power supply terminal which supplies a power supply to said sampling clock 
generation circuit Are arranged to said 2nd I/O field, and in said 2nd direction, said clock generation 
circuit adjoins said 1st power supply terminal, and is arranged. An integrated circuit device 
characterized by for a field of a capacitor element where an end is connected to a power supply terminal 
by the side of high potential of said 2nd power supply terminal, and the other end is connected to a 
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power supply terminal by the side of low voltage adjoining said 2nd power supply terminal, and 
arranging it in said 2nd direction. 

[Claim 7] A receiving circuit which said 1st macro cell is connected to a data terminal connected to a 
bus of said given interface specification in claim 1 thru/or either of 6, and receives data through said 
data terminal, Connect with said data terminal and a detector which detects whether data received 
through said data terminal is effective is included. An integrated circuit device characterized by for said 
receiving circuit and said detector adjoining and arranging them in said 2nd direction when a direction 
which goes to the 4th side which counters from said 2nd side of said 1st macro cell is made into the 2nd 
direction. 

[Claim 8] A receiving circuit which said 1st macro cell is connected to a data terminal connected to a 
bus of said given interface specification in claim 1 thru/or either of 7, and receives data through said 
data terminal, Connect with said data terminal and a sending circuit which transmits data through said 
data terminal is included. An integrated circuit device with which said sending circuit is characterized by 
being arranged at the direction side of said 2nd [ the ] of said receiving circuit when a direction which 
goes to the 4th side which counters from said 2nd side of said 1st macro cell is made into the 2nd 
direction. 

[Claim 9] A receiving circuit which said 1st macro cell is connected to a data terminal connected to a 
bus of said given interface specification in claim 1 thru/or either of 8, and receives data through said 
data terminal, Connect with said data terminal and a sending circuit which transmits data through said 
data terminal is included. An integrated circuit device characterized by for said sending circuit and said 
data terminal adjoining, and arranging them in said 1st direction when a direction which goes to the 3rd 
side which counters from said 1st side of said 1st macro cell is made into the 1st direction. 
[Claim 10] An integrated circuit device characterized by for said 1st macro cell being a macro cell by 
which wiring and circuit eel arrangement are fixed in claim 1 thru/or either of 9, and said 2nd macro cell 
being a macro cell by which automatic-layout wiring of wiring and the circuit eel arrangement is carried 
out. 

[Claim 1 1] An integrated circuit device with which said given interface specification is characterized by 
being USB (Universal Serial Bus) specification in claim 1 thru/or either of 10. 
[Claim 12] Electronic equipment characterized by including equipment which performs output 
processing, incorporation processing, or storage processing of data transmitted through an integrated 
circuit device, and said integrated circuit device and said bus of claim 1 thru/or either of 1 1 . 
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[0 0 0 2] 

b%mWt-fZ>tc#><Djy<$'-7^-xm&bLX, US 
B (Universal Serial Bus) g SrftfeTV^?), ^CD 

a. 

[0 0 0 3]-*, ^©USBtcli, |«l C < v' y T/W< 
M^-7i-^lfti UTW*Sr»tJ«-C^S I EE 

e 1 3 9 4fcjf*-c, femMm#mi<^bi<^?$m4).tfh 

[00 0 4] -t^T', t£*©USB 1. lOlftl^f 

sTfisitt^wt,, usbi. nat^xmm 

8 0Mb p s (hs^e— K) ©x-?tei&£ 

tmx^susB2. o»»«j«j&$ix. &g&» 

t/T^S. USB 2. 0©#»affl[elSg-^ N %mM 



4 

UTMI (USB2.0 Transceiver Macrocell Interface) 

[0 0 0 5] $T, :©USB2. OTT'ti:, t£*©U S 
Bl. 1 T'&ft^ttTI^JtF S (Full Speed) ^— K(C 
ilD^T, HS (Highspeed) KirP?tfft5<E^— 
K^ffllcSixTV>5o rcOHS^e- h*-C«4 8 0Mb p 
s X^-^te^ff^ftSfcfe, 1 2Mb p stf-? 

te^^Haxts, SfoT, USB 2. OfCfctUi, ft 
[0 0 0 6] U*>U*^e>, USB 2. Oftt, 'hgifrl 

©ft usbi. i x i) t>»afciBjatafesf9+5 

tfUTMIi»S!iro-v^n-fe/u- (>#-t?/K T^n^By 

20 [0 0 0 7] — UTM I m%<DT? v±/l'Z-gttM 
ffilElK^at-ttx S I E (Serial Interface Engine) 

53.— !Fta££TMfcofcfc»K:fc5 0 tot, :»± 
Ttt, *&3Df©lE]&©fttef|g£iMI# L^b, ^tfcfca 

feSo 

[0008] *wm, si±<o j; 9 &&ffittiuiictt* 

30 T/i*ftfct(o^*>»j, Z<ngftb-r?>b n^tt, 

[0 0 0 9] 

[f6S£fl?*-r 5 ;*:»<£>#©] ±»HMHar»ft-f 

40 tD|e]SS5r'^tf^2Ci-v^ n-fe/UiSr^, mlSE^ 1 O-v 

WIH^E 1 n-tr^S|afi$ttSr 1 5r#^t-rs„ 
[0010] *Jffl-ctt, ^SS («BJ^Ii*Tfi«) <o 

so fi£ft5« rwj; W,l<o-??u±ji<ti%^ti 
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[001 i] ft**, fg l ©-^ n-tr/H;:±#:JI©[i]Sg© 
-Si5Sr^4*Tt>J:^o Sfc, ««lsI!S^S»c, flu, 

[0 0 12] SffE^lco-v^nlr/KDfl 

ffi*i©5at»oTia«**b5JBi©i/o««fc, tfr 

522fc»o-CE**ll6»2©I/0««fc, WflEx-^ 
Lfc^-*^©fc»©*u y*«r£j*-f-5III 
K©WBS8?\ j^iS!^©^/^ £ fc-#i9*E 

[0 0 13] r©j: ?M-r*ui x mtf, ^iwia^b 

m3©ia»C|6l^oT^5x-^S:, I2©j2/J»f>^4 
[00 14] £fc#3g9!ti, Miami ©-v^n-lr/KDffi 

tern i ©aictfiaj-t-s* 3 ©fflxiiUfrfaiB 2 ©atari* 
■*-5&4©a©/>ft< tfc-^tdfBoT, iwrcjBi, $ 

[0015] r o «t 5 mi-titf. fi?X.tf, Jl, $g 2 CD 
^o-tr/i^K'^&O £4x5fS*©i§3S-*>§ttiKL* 

[0 0 16] -fl'*— 7 Ii© 

-e^ n-tryu-^tj©fg^-5rl2©-7^ n-tr/M£ex.5fc£» 
W^y7r^ 12 ©-v^ u±;Vfrh<n\& f?:Il ©-v 

[0017] %tt%iw\±. ansjBiw-^^o-fe/i'*, 
sm-rssmiHisst, ^©n»©^n^^t 

S^ny^tM^ DWB*n y ^4j*|H||g|c:J:9^ 

tei^$tL5.T : '-^©f-v7 0 y ^^^ns'^^^-f-sf- 

n-fe/u©ffrfsm 1 ©ia^fe^lSji-51 3 ©ja— £ IrI^p 

E«3ft5i6i©i/o««©irejfci©#fiffli;:, gr 

Lfc^lc, mr!E3?2©atfe v oTSS«£;ixS3g2 
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[0 0 18] i©J:5K-*-tttf, SffiSSgirf-VT"!; v 

[0 0 19] fcja, ^^^ny^dfertlelBS:. 
1 1 ©^fifcJS^Tgff @!gK:P& U 1 2 ©# fat** 

[0 0 2 0] Sfc*3S9!tt\ Strg^n y^^|eIfS/05, 

fcZfotcW- 1 ~IN©^ n S /^©ais/v ! ©+©v.^-fix© 

WlUSSt, MSS^ 5 'v ! ^ttlllIifST*©is/^(±itff»{cS 
<5l/>T> fEflEll~^N©^n S '^©«p'*»e>l/^i"ix*»© 

[0 0 2 1] *^|^5ciJx(i, #ffi©Il~lN©^a 

f 1, 12©^ n ^©^yv^kifcS©;^ I2> % 
3<D7 u y ? <D^yl?ffllCfoZ<Dt)^tfWiM£tlZ>o % 

"C, 1 ~HN©^ n ^^©^^fev^-ftt^©^ o -/^ 

[0022] £©±5fc*«WfcJ:*wi, ij/^ttHf 
i(Ci^^tIl~lN©^o s/^©^^6.^aj/^Sr 

>'^-r-5fcit>©jiiE/ I C-y-^yy y^n^Sr, 
[0 0 2 3] 2fc*3PJte, ifflS^n 2/*£]5fc0B5fc:« 

8a»2©I/0««mEfllc!?*t, Wiai?n j/^^Hsg 
WEM2©^(6]lc4o^TfliflE^l©a;« : F{cpg! 
LTfaS^iv, jfflfSfg 2 ©«^Sg^©ia«ft{B©«agig 
^m-*»dS!Stt $ HiSS^fl(J©mjg«giP-tcte*g^gEigE $ 

[0 0 2 4] r©i Il©«^i^i3 
so 5 ';J'^|5]Kt©ra©SaSBBilS©«$SrM<-e#5fc 
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[00251 *^11 <Dl&Ml%l-<DmMn!£%W}Z, 
|£&!J, f-V^y^^Oy^^EHg/jC^lEllS©^ 

[0 0 2 6] *fc*«91f4, MfSmw-^n-tr^as, 

a-t-StfttUBKi:*^*, We*l ©-v*n-fe/U©giiE 
^2 ©ia^k^fit^^ ©i2^i #|6]3r^ 2 © 

[0 0 2 7] rwf^tc-fftlf, lofeffir-^^i 

[0 0 2 8] £fc#3891lf, tfflS^EKD-v^n-fe/^S. 
MIEflff •¥ © -i V * - 7 a. - ^. %m<D;< * \cffi$i $ ft 5 9* 

s<a-f-?>smiHi^t. iwex-^irffcgBRSft, arc 

£ft£ ir-T5„ 

[0 0 2 9] ;ffl«t5 ic-fftff , Mx.tf, gffx-*© 

MotL* 5 * i?©*tB*l».it-C* 5. 
[0 0 3 0] *fc#3Pj§tf, iEIicv^nt/^, 

-*MmJi«BI*£ft» tfne^-^JSr^&^LT?*-** 
Sft-fSSmiHlKi:, MfBx-^ffi^icg^ft, WIS 

»3©ia-i:lBl*»5*l6iS:*l©*lRli:Ufc»#t, stf 

laasfs ®!S t WfBx- * *sh=- £ a s , atriais 1 ©# ft ic*j 

[0 0 3 1] £©±5fc-*-*Ui, ^HflHlKix-^^-?- 
[0 0 3 2] Sfc#36(fltt % fESKOv^Pt;^, 

s wimwmm £ ft 5 ▼ * a -t ^x-fc s r t t -r 

5, 



[0 0 3 3] r. ©<fc 9 tcTftlf, Jg 1 ©-^ a±/isjii$ 

[0 0 3 4] £fcfcfPJlf, iWie#r4-©'f ^-r^- 
^SI&iiS, USB (Universal Serial Bus) ffl&XhZ> 

zb Zombis, 

[0 0 3 5] Z.<Dm&\Zffi5-<D<t>f'-7x. — xmtob 
LT, USB 2. 0JMWUSB2. 0#M&&Mi-38g 

[0 0 3 6] 4fc*«MJc#5fl;^-«6Slrt, ±|EWv>-r 

fta>©*isiiiBS§3ES i , tfreauiiiiMSBaiwwa^* 
Lxmm&tiz>T-*<Dmj]i&mxt±%t. <o &&-®m 

[0 0 3 7] r©£?l;:-rftlf, iM££&ttaUi©EIK 

«lilJ»S6«ar«^«H»fca*i&tfi:asRr«Bi45, 
[0 0 3 8] 

mwnmmmm] eat. ^m^mmmm^^x 
mw*m^x&m\cmm-rz><, 

[0 0 3 9] »T»!:»M-rs*3llfcJg«tt, iRrfF 

©•cttfcv v * fc*ia6JK«-e»w $*ts«j*©^r*s 

[0 0 4 0] 1. IsISS*^ 

/l-) irv^nt^MC2 2 ©-^ nir/P) 5r-^tf 0 
/j;4b\ r^brov^nt/l/MCl, MC2 (^^ir/K 

B«3<@«±©-7^ n-f^Sr-g-tf J: 5 l:LTt«t^. 
[0 0 4 1] Bl 1 M^TMC 1 1±, (^Jxtfi/U 
TA"<x) *frLX<T-*mm*?r?4>'?-yau-x 
fflfc (0<j^*iU SBXttIEEE 1 3 9 4f) oy^MM 
©|elifS5r'>/ t c< t t^tf^^n-|r/WX-$>5„ USB2. 
40 0 W^|4USB2. OSr38S**fca») SrMfctJx 
If, MCli L-T, UTM I (USB2.0 Transceiver Mac 
rocell Interface) ©tt^l^^»S Lfc r 7 ^ 
n-tr/USrffl^Sw t/!)5X-#5„ -©^lili, MCI 
If, ^SSHISS, AtW6a«|5|JR©-«Srfftfri:fc* 

[0042] MC2«, mnmx<oh±&M m 
a®, t'o h^/ujixifrry tr—i/ai/m*?) ©ihk 

Sr-^tf-v^o-fe^rfeS. USB 2. 0 Sr^JlC fc jxlf , 
MC 2 If, S I E (Serial Interface Engine) *$>=l— 

so VuVyir (^-C ^H*©0B) /<cif©^a®li]SS 
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(mc i a*&tf»«B0»ote©»#) Sr^tf r k 

So 

[0 0 4 3] fc*5„ Bl^^t, MC1^LT > «>3 

[0 0 4 4] 0 21:, -7^Dt;UMC 1 (DlUKIft^:^)-- 

[0 04 5] v^nt/UMCl (% 1 <£>"^ ^ u±/u) 
It f-^^K7iaKl0, ^n^fflflHSKi 2* 
^a^4MU, HS (Highspeed) [UK 2 0, 
FS (Full Speed) @J5 3 0 Sr^tfo -tl b <£>[U*gf±!ffl 

LXfc i^o 

[0 0 4 6]f-^WK7@Kl0 (J£*lfCtt, 
^tea6*fr5fc»^3f4<oia») te, USB 2. ot:*p 

ttfctt. ^fNHCJl, Mr^ ^ICSYNC (SYNChron 
ization) % SOP (Start Of Packet) , EOP (End 
Of Packet) Sr^p-f 5^3®"^, s> h y :7 >^ 
*flfa^SrfT5o Sft^tt, $«7-#©SYN 

C, SOP, EOP^ittiU Wm-fZfQM^ h 

[0 0 4 7] frib\ SIsx—^ttx-^^^KyllieSl 

O^fe^gWHI&XfcSS I E (Serial Interface Eng 
ine) {cmti^tl. SHfx-^ttS I E^bf-^AV 

I E#, USB^y h I D^T KU^SrBttU-fSfc* 
COS I EMft**Jy* ks *=-l>'Ftf<{l'htt<OW0n* 
F I Fom'&teZn^isb'tfJ^b&m&ffoizibcD^ 
^ K#>f ^ b n V s y ^ k 

[0 0 4 8] ^ny^lWfpiaigi 2tt, S I E^^§ 

[0 0 4 9] ^ny^^rtiaai 4tt, S«rt»-Cffiffl 
t54 8 0MHz(Z)?ny^^ S«rt«RfttfS I Et 

OSC, PLL4 8 0M, PLL6 0M^3> o 

[0050] ::tosc (3§«0&) ft, w^tf^Hff 

So 

[0 0 5 1 ] PLL4 8 0MI1 OSC X 
£/&£;ftfc^-;^n y^cS^X, HS (High Spe 
ed) K"CiMf*4 8 OMHz^^n^^t, FS 

(FullSpeed) ^~ h\ ^BftgPfttfS I EX*^6 



7(7 

0MHz^^nj/^4^t?)PLL (Phase Locked L 

oop) X$>S 0 

[0 0 5 2] PLL6 0MI1 OSC X£ 
ftS&fttfS I Et^g^6 OMHzW^nj/^Wt 

So 

[0 0 5 3] HS@SS2 0il f-^telM^4 8 0 
io JSft^S i 2Mb p s t/jtSFS^- K-C^t*— ^CO^S 

[0 0 5 4] HS[H]gS20tt > fy/yy^n^t 

- /&[§]&g2 2 (HSDLL 0 High Speed Delay Line PL 
L) , X7^7^Vr^^^7r (elasticity buffer) 
2 4 £^fr 0 

[0055] rrx\ ty^jy^n :y*£ritiai&2 
^ffix-^t^s^x, siir-^^fy^y 

20 [0 0 5 6] ifc, ^^T^i^v-^^yyr 2 4(1, 

[0 0 5 7] TtP^7nyFxyK»4 0 (5£g{f 

7-T^l^v'-^^tfr^n^|pIIES-t?feSo USBt 
f4, X— ^ffi^f D P (D a t a +) Sl/DM (Data 

[0058] USB2. 0TU HS^-K (JEjSK 
30 a, SlOT-K) iFS*-K GEWctt, ^2^ 
— K) 2*, b*k {.XfemZtlX^&o HS^- 

Kttu USB 2. 0-lc«t9»ffc»cS»$jxfc<eS*-K 
•efeSo F's^t- Kit t¥5fe^usB i. ixm^fem 

[0059] rnofcft, *H*?t5«^*a@KS«-c 

(1, T^n^7n^b^vKlHlSS4 0^, HS^-Kt* 

40 [0 0 6 0] <fc0ft#ttK:H\ 7tD^7ny|^xyK 
@B4 0tt, FSK7^^4 2, FSiftl/^4 
4, isl/jffl'X-l/Y (Single ended) D P Ui^—/<4 
6, ^>y^xyKDMl/v'-^4 8 > HSlIK7-f 

^50 mi§®&) , i&mm^^r^ (squeich) 
52 (4»m@K) , S!*ffl^^/^0tt5 4 (^miei 

[0 0 6 1] FSK7^^4 2tt, FS^~K(C*5t^ 
X, F S @B 3 0 4^© F S_D P o u t ft S J 
MoutHiSiBfitS:, r-^a^DP, DMS: 
so ffl^XM®ltti*-rSo :OFSK7^/^42lt FS@ 
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B30H©FS_Ou t D i s\z.3L?)\&j}f»m£fi 

[0 0 6 2] FSiil/i/-^44ft, FS^-KiCfc 
l^T, DP, DM&^LTA*£ftS£»fB#£itMB 
U F S_D a t a I n i: Lt F S SB 3 0 t» L t HI 
^-T5o :<OFSi|l/^4 4tt, FS_Comp 

En bicxymmmmztiZo 

[0 0 6 3] i/y ^/l/xy KD P l^i/-^ 4 6 ft, FS 
K0>«*«:iMB U SE_DP i n £ UTFS0SS3 0 

[0 0 6 4] ^y^/l/xyKDM^-zMSIt FS 

K^ff U SE_DM i n t UF 0 

[0 0 6 5] HStffiK7^^5 0 (i£ffHIB) ti\ H 
S*— KfcfeV^T, HSli]B20^b^HS_DPou 
tWHS_DMou t^b*53|tt©A*fi#**i#B 
U> DP, DM5:^LTtQ^-r5o HP*>, HS««K7 

-CK^^SrirtcJ: 9, J (DP^4 0 0mV, D 
M^OV) gfctMlK (DP^OV, DM*4 0 0mV) 
<D#M*&f&'tZ> 0 ^HS*8K7^^5 0I1, HS 
0^(^)HS_Ou t D i s \c£ t> m^SiJ^^tl 
H S__C urrentSourceEnbM 

[0 0 6 6] te»ffl*4r/^igfc5 2 (tftffliaB 0 (Sjfi 

tt, FS^Km^T, DP, DM^LTA^^il 
5itti^ ^bju HS_SQ_L 
kLXMfii-Z> 0 EP*>, ^-*£/^X£E#JLTtltH 
1~5o rcO{g3iffl^^/U^-[iISS5 2i±, HS_SQ_L 
E n b (C J: 0 ttf^ftlHfiF ^ Jx. HS_SQ_L_Pwr 

[oo6 7] Kififfl^^r/^iaKs 4 a&ttimsgo iRii 

tt\ HS*— Kfcl*5l*T, DP, DM^r^LTA^^tt 

THSIHB2 o{c*t-LTtti^-r6o wt>, f-fts* 

XSrE»JUTlfttb-rs. r^S3SfflHS_SQ[ilK5 4 
tt/ HSHK2 0^^HS_SQ„En bfcj: 9«jf^ 
«y»S*t, HS_SQ_Pwr (Ci: 9«***iJW^tt 

[0 0 6 8] HSill/;/-/<5 6 (£feHltt) tt\ H 
S^e- Klw*3^T, DP, DM^^LTA^JWii 

ft-E-SrltffiU H S D a tain, H S D a t a I 

n__L£tH;>rf 5 0 IP*,, HSt-Klcfc'^t, DP, 

-TSc 6I4, H S R x E n b 
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[0 0 6 9] MKlWx-^ffi^W9*>ODPtt, .X^f j/ 
*7-m? (h7>i?**) SWlSVT'/l/T^/fittRp 
ufc^LT, KSSffiiJW«2B«E («xtf3. 3V) i 
S§tt£*ti. 4fc, Hftco^-^ffiT-cO^^cODMtt, 
:x^fStiF-SW2lCg^£*i.S 0 iHtjWSWl, S 
W2I4, RpuEnblCi^W^tlS. IP*>, Rpu 
Enb5:7^f-f^lcl,t 1 SWlMRpu^Lt 
DPSry/PTs/y-TSr tT?, HSf^^^FSf^ 

io [0 0 7 0] ft*i*3tl|gBft'-CI±. DP, DM^T'W* 
^yVXSr&ofcfcM, DM»Co^Tt>, SW2£r;fr 

L-c^s-wjSttRp u' a««Btt$ii-cir^5. 

[0 0 7 1] 2. -v^ n-tr/KDiaa 

3 (A) JCtjH-J; -^n-tr/PM 
CI (^l<0-7^n-tr/U 0 h7>->- -^-v^n) <£>j2S 
Dl, SD2 (£ 1 ft 2 G22) ro^MSP^T-fcS^- 
tS»CN#, *«lHl^eiCD © 

ft, MC 1 SrBBfiUTV^. ^LT, -r^nlr/HvlCl 
20 (Diag^W^-d^JC, •7 ! >Dt/i'MC2 (ft2©-7 
^n-tr/W S I E, 3-— FuiPyJro-vtra-t/u) £ga 

[0 0 7 2] tiT*, 0 3 (A) (CtJV'C, MCltt, 

I^IOWT^ Mc J; 9*7^*15 (IBilS, KScD 
[00 7 3] MC 2 tt, ga^so'ieiss-tr/naB^ 

l*fe/um©K*«# a»Wfcfr*>ix5 (lag, 
[0 0 7 4] -v* n-fe/PMC 1J±, S2i^tJ;5lt 

KlH]gg4 0^, 4 8 0MH2T*»)f^1-5r t 
;$Sg3fc£ix5HS|5Jgg2 0-"K 4 8 0MHzC^O7^ 

&£f&-rzz ttfmxztiztv s'^j&Hj&i 4* if 

Sr-^tfo t£oT, a-ir/UMC 1 (Drtl/ibWIelKcSa 

a, ga$£, y- w*ifT*ffli/^tiT^ssibia 

40 SEi»^-^^fT 9t, a-tr/UMC 1 ©iKtSlg^rli 
ft-Ct*^ &oT, -^^ n-fr/HVIC 1 TtDlHlgSir/KO 
IBS, BESHi, WN£© K7?hftT9:t Am* L 

[0 0 7 5] — nt/PMC 2J4, 4&9J§|s]j% 

so 2 T*©iHiK-fe/KDga«, gaiUtt, eftgaagajS^-^tc 
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[oo7 6] ^zx^mmmmx^ m3 (a) k^-t 

SS^ai CD^)^- ^^{-{ittti-^J:^^, MCI £ 

mc 2(D^(Dm^mm>mti,tim^h. ^tin 

[0 0 7 7] #Jxtf, v^nt/UMC2(7)(5]TONSg 
Oii^tCti:, MCI, MC2£rl2 3 (B) KiaH-J:3fc 

laa-m** £<, MC2o@B*s*a«o*&fcf4 % m 

CI, MC 2 5:1213 (c) tc^-T i 5 MEB-ftUi J: 
[0 0 7 8] * IT, r <0*^(C*HJfe^ffiTtt, IMS 

CD^-^c-^nir/Wvic u»eB£*t 
T^3fc«\ -^nir/UMC 2 (OlU^W^S.m^^- 
[oo79] mmmmmM i c d 

g]3- (B) , (C) {C^-T^oK, ^^nt/l/MCl, 
MC 2mX*^—?* J $> v )WV'fZ>tilsb<D'< >? — 7^ — 

*1gJ$I FR^rlt niryUMC 1 ^b(^fS-^5r^> 
7r li ^^UX^^nir/UMC 2\z.mjl*tZ>'<yyT 
^, MC 2^e?<7)ff#5r^^y r y y^ltMC 1 MA 

[0 0 8 0] J: 5 W ^-7x-^S« I F RS: 
®fe$mirZ>ZkX\ ^ni?A-MCl, MC2^ 

Hrttci|X»5r hit, tl^^ "9 , -7^ot;UMC2(7) 

[0 0 8 1] gp*>, -(Z/*-y^-*mt&l ¥R<Dmm 
fa t> 5 r £ as ^rtEM^5o 

2oei)jiaesaiS5rtT5c:i:^prfgtc^i9s fB#*>f s 
[0082] Kto. ^ >y<Dmuz^c®%ik 

-f-ZtcMC, u±/UMC 2 M<D4^? — y — 
ifE (y<yyy^m (do^Tt, nir/U-MC lftflO 
><>^-7^-^®JSl FRMP^L^Jgc G22SD3 



74 

[0083] -itc^mMmmx^ m3 (d) m^-tj; 

9(:-7^nt/i/MCl, MC 2 $rSBfi Ltt il\ HP 
m3 (A) , (B) , (C) tttv^Dt/UMCl 
(Sg4tf)ffl) <0#« (»2<0*GUB8) fc^* 
Dt/UMC 2 0ffi«aS#ffi-T5^, (2 3 (D) t?tt#ffi 
LftV\> EP*>, -7^Pt/UMC2MSD4' (^4tf) 
53) ^fifc, ^^nir/^MC 10j2SD4 (%A<D 
52) aSffi:BUTV^5o 13 3 (D) <£>|Eg«\ ^n-fcr/W 
MC l ©HBjftS^S^i^WFftWjii^ 
io M, ^r$J"C$>5 0 

[0 0 8 4] 3. yt-tm*. «K«B% tvy?^ 

<oiaa 

■sasDi (Mioia) KiBofti/o««ioRi (Jf§ 

KOl/OWtL) M, r-«fDP, DM (^VK) 

&e«u asD2 (i!2<£>}2) fc»ofci/o«fci 

OR2l^ BSSB-VDD, VSS^d^SH 
I , XO£EBLT^5 0 

[0 0 8 5] DP, DMiiUSBO^i^ 

20 ZtlZT—fffi+X+hZo USBm rftfb^SWjtf) 

[0 0 8 6] ifc, VDD, VSS (PVDD, PVS 
S, XVDD, XVSS).lt DP, DM^Lfer- 

K2 2f) <O«K«^"C*)0, XI, XOtt*P:y*» 
^FCfcSo 0 2<£>^i3 ^^^(pJSgl 4^^ 

7 P !)y^n^4M22lt rjxfcO«WIH-V 
30 DD, VSS^e>«j|eStb5«RK«t9»f^-r5o * 

fc, XI, XOIt m2<nmkm&o'$c<DAt) 

[0 0 8 7] 5 l£„ DP, DMSriaSDlfcfBo 

fcioRitciaau vdd, vss, xi, xo^a 
sD2{c^o^ioR2^saa-rtttf, *^dri (m 

fioTSKft57*-*«r, *fiDR2 (2SD2H^ 

40 2> ^ n y 9 ^fUffl LTi^ y v^-rs r t aSpflB i: t£ 
Z> 0 -t LT, f-^y ^^^ttfcx-^*, i2SD3(C 
fBofcffi*^fe5-Y^-7^-^fil«I FR^U 
■e^Dt;WMC2l:ffl^5, r^tfciO, 

[0 0 8 8] W:, USB 2. OOHS^e-KTOfy 
^yy^ny^^M»ll4 8 0MHzT?fc9, 

*&^fc«)fctt, DP, DMSr^LTSff ^ixfc^-^ 

50 t\ 
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ioo89] *mi&PMx*&m 4 K^-ti: o jc N msm 

t&^Ml CDOa-tCv^Pt^MC lSrffigU >a 
SDllCffiofelORltDP, S2SD 
2te?BofcI OR2fc:i^:/y ^*ny*£/*<0fcfc 
©VDD, VSS, XI, XOSrlBBUT^-So 

■c. T-?tfv^-7i)yyztizmffi*x-<Dmmx*h5 

@4©L1, L2S:M<-r5rt^Bll6tc/i») < DP, 
^-C#SJ:5f-^5. r*UJlJ:9, USB 2. 0(DHS 

[0 0 9 0] fc*5, ■< x.-7.<ffl$,l FRIi, i2 

S D 4 tCffio fc*|6]{Cgag LT t>«tV>*S» ^-^©jjftix 
S^fiaSDR lt?4>5r i:Sr#lt-r5^, j2SD3{£& 
ofc^|6](CI FRSrElli-SriasSSU*. 

[0 0 9 1] 4. ^oy^±^0»«*©eit 
*3Hfc^«-CttBl5fc*-f-J:5fc, I/OS«IORl 
(ODRlftiJ (iaSDl^bSD3— ir(^^5^iro^(6] 
ffl) SffiiaiSlOO (B2WHS^»l/i'-^5 
6) SrgaebTV>S„ 

[0 0 9 21 Sfc, I/OSIiIOR2K)DR2l (i2 

s d 2 *»t>*rip]-rsja s d a \cfifr?m2 <Djfmw) 

{£, BI2<©^a s^dfcfi&IUSgl 4SrgaaLT^5 0 
[0 0 9 3] ^ LT, Sff 0S§ 100©DR1 tfUJ (± 
«) t?fc9, ^oy^4*0Bl4ODR2i (£«) 

[0 0 9 4] 05 (C^-T<t 5 &ffi©l£-r*Mi, SftlelK 
1 0 0 n y^4s£iK2 2©p P g©Sg8f 

^t, S«@ISl 0 0 t-y-^y 

?u y{r$u®m&2 2 Sr^BB«l©ft$Srffi< D 
P, DMSr^-LTSmiSIKl 0 0 KJ; •)g:m$;J^37 ^ - 
£3©£KiLT'£ 6 gffHIi&l 0 0^?>©f- 
2(^EX.S^t^pjfgic^So 

[0 0 9 5] *fcHI5lc^:-t-J; 5 ftBEBfc'f'tUi, 9 a 
y 9£38m&\ 4 fcf-^yy >^^n^4M2 2 

4ify7'!)y^p^ ±j&|e]SS 2 2 &jft£g3||£)& 
t * y t >&m$k\ 4X°>tf&Z1ntila,® 
&m (480 MHz) O^D^ («jft»^R— tfttffi 

n y ? mz.i$%mMm*£. etc <o tz> f£ irom 

IIBSrlfcJfe* 5. 
[0 0 9 6] ZLX, roi^f-SfalelSSl OOtfy 
7°y V^^oy^*j«HIS2 2<Of5l<omt*?9vy9$L 
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f£mi&14kV-±'7l)>'y'y'u ytr£.f&®&2 2<nm<0 
mM*M<-t~Z>^kX\ USB 2. OCDHS^r- KT'S 

[0 0 9 7] 136 {C, ^IS^rof-VT'y^y^ns' 
^£/&|e]gg2 2 (HSDLL0) ©#^M*^t-o 

[0 0 9 8] y-vyy-tk&m&l 4^tfPLL4 8 0 
Mil, t?tttB*SH'Mc»JtCS^o ^CL 

10 K0, C L K 1 , CLK2> C L K 3 , CLK4 (JEIS 
Kte%l~mt<<DyUyy) ^m^^. XVMtWWC 
tt, PLL480MCVCO (5UgJ3jSt^^I*^*"J|S| 

(j£»lc:ttiSfaS!©»i~»N<OR*i|i]IS) ©mAas, 

[0 0 9 9] Vf?}) s/*£|£@I&2 2(i^s/ 

v^ffllUES 7 0, 9vy9WSiWa&l 2&St*. %L 
T, r©^s'v*&m|pl&7 Oft, Sift |e]gg 1 0 0 (02 
©HSill/v'-A5 6) a^A^ftSx-^CD^j/ 

2tiffl^-t-So 

[0 10 0] J; 9 =Hr##)lCfi, PLL4 8 0M^f>WC 
LKOMOiyv? (it*>±aS9Xtt5i*5T^9^3' 
V s ) ©^©^TftW^y vfflklx — ^HS_D a t a I 

ny^jlWlH]SS7 2icW^-r5„ . 
[0101] t5t, ?a s^jKRIs]Sg7 2 ft, Z.<D^ 
y¥tiiMftmz.&~3^X, tvyyCLK 0~4«W> 

30 y7'!Jy^0 5'^SCLKtUta©X7^T^i' 
7^^7r 24{CtH^-r5c 
[0102] 07 (A) . (B) iCIhi/^lj^^^n;/ 
^*^lslSS2 2roit)ft?rIftWi-5fc*(0^^ 5 V^St^ 

[0 10 311217(A), (B) (C^-TJ; CLK 
0~ 4 ttjgjS^IH— CD 4 8 0MHz tiiS^ny^f 

40 [0 10 4]^rUTEI7 (A) T^tt, iJ-^y 

t/i5HS_Da tain (Sftx-*) W^j'v'ED 
^, ^nj/^CLKOiCLKlOPBltCfc^^tasigie 

<n^yimmm&7 o\c£<omm£iiz>o -rst, hs 

_Da t a I nOi?^EDA^«»Jx.tf 3iB (iS»(C(i 
mfe&Mffi) tcVr*ltc^yi?EC3*#-tZ>yx2yy- 
C L K 3 Am 6 n y y S^IhISS 7 2 K t. <Q MRS 
ix, Z.<DmtR£tltcC LK 3^5, HS_D a t a I n<£> 

iJ-^y^^^Dy^scLKirLTftaroHlS (^7 

so [0 10 5] 17 (B) H S D a t a I 
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n(Dx r ^ED^ CLK2 tCLK3©(Bl:fe5ri 
i^y^*ffliai67 0fcJ:9*a$tL5 o HS 
_Da t a I n^x^^ED^^ttf 3fi (iESSlfCtt 

CLKOas^ny^«iia»7 2Ki9Wl**t, r<£> 
Sft^ttfcC LKO^ HS_D a t a I n^U-V^y 
>-^n SCLKt L"C«»£>Ie]» (^y^^i/ 

[0106] z<D£o\c*nMMm<D-9'>'y r V>'y#u 

^^4*08 2 2MJ;tl(J, HS_D a t a I n <D^- y 

LK0-CLK4^^o^ SrSR-fS t V> 5 
«j£T\ HS_D a t a I n^fy/y n y ^ S 

CLKfttt^o 5Eot, USB2. O^HS^- 
K^i:5l^ H S D a t a I n #4M»Sil0> 4 8 OM 

H S D a t a I n SriijEMlJ-^y £ ^ n y 

[0 10 7] 4fc*ia6?K«K«t^tf, 0 7 (A) , 
(B) fc*-*\fc5te % ftrtSttfc^^y ^99x*y9 
S CLK^yi/ES^HS.D a t a I nCQ^^ S^IRJ 

<Dm& (x7^fr>r^^77-2 4) te, "f—^(D 

[0108] 4fc*Hifi^{C J::h,tf, H S_D a t a 
I n Ox y y«Hi^S C L K©4^©fc6lcftfflt5 5 
ffl ^^n^^CLK0-4^lt, PLL48 

0M©vco#4tfi»ttiA3^i/-? (SfclUB) 
<0tU*S:^fiJfflL"CV^5o ^oT, CLKO-4^4 

[0 10 9] B8t, 4^tfPL 
L 4 8 0MOBHe*«fiR«S:*"ro 

[0110]rcOPLL48 OMtt, te*Blt»«8 0, 
^-^#^088 8 2, 7 -ifrVm&ZA, VCO 

(Voltage Controlled Oscillator) 8 6, #JS3S8 8 

[oiii] r rt?ffifflit««8 oil, ^-^^ns/^ 

RCLK (Witfl2-24MHz) t^SIS8 8*^ 
(O^D^DCLK4^W«U ffitllRSS«#P 
UP, PDWJttiWS (PUPttttffiJt^fS*. PD 

[0 112] ^-^-v?/KV^[ilK8 2*1, ffi*BJtR3g8 
O^^PUP, PDWfcS^T^* — S^tf^ftfls 

SrfiV, PDW^T^^ 5 <!:, a^^irSrlfc 



(10) 

»ft $ ftfcfflWtBE V C^VC08 6 (C^x fetiSo 

[0 113] VCO 8 6tt, fglJW^VCfcJ&CT**) 
*iM«fe«3S^*tl|irj«l$ix5«lB»f^fttTV\ 4 80 
MHz©^Dy^QCLK0-4S:4fi!tt5. #J;Ltf, 
W»«ffiVC*ia5<*5t*^«[»ct>!S<49, ffltt 

[0 1 14] VCO 8 6(dJ;t9^$ttfc^o^^QC 
LK0, 1, 2, 3, 4tt, ^y7rBF00-0 4, 
BF10-14^1T, CLK0, 3, 1, 

io 4, 2 fc LT*»tetttfj$ix5 0 4*5, BF20-23 
II B F 2 4 t W^fcfc^)^ ; - 5/ 7 r 

[0115] 8811 ^'777BF04, B F 2 

4 LTV CO 8 6 frbAJ3&tlZ># ny^QCLK 
4£#JS (1/N) UT, 5)»^^DCLK4 
S:tt*Hlt««8 OKUl^-rSo 

[ 0 1 1 6 ] El 8 (Offij^CO P L L 4 8 0 MM cfctUi , -< 
-^^n^RCLK («fi@KOSClcJ:9£j*£*t 
ferns' 40 {CffiffiR|»!UfciftSftSc^4 8 0MH z (D 
20 ^p^CLKO-4 Sr£/*T*£ 5 J: 5 H4* 0 

[0 117] \^±(DXo\^m6(D^'>^/V v79xi y? 
4«i»2 2m $«IB10 0 
6) i^(0HS_D a t a I n^-xy^t^P :y ^ 
4«14 (PLL4 8 0M) frt><Og>m<D4 8 0M 

Hz^^Dy^cLK0-4ici^>t, t^yy^ 

^n^SCLK?:4«lWo «£oT, H S D a 

ta In^n^CLKO-4 <^gEilft{^^M4^*^ 

30 [0 118] *HJfi^icJ:tifi. -7^nt;UMC 1 Sr 
aaiilK^Sl CD0 3-^fcE11U S«0Bl 0 
0, ^o^tMH, t^yy^o^^ 
[U&2 2£05K^-fJ; 5 KEIt L"Ct^6. SfoT, § 
(SlHlKl 0 0 tV^-fV ls?#*y*±jSm?&2 2<Dm 

(onm^? *y#±f&mv& utt^y n y 
9£am&2 2<Dm<Dmm&*mj3m<ti>zb&-*fffi 

40 [0 1 1 9] 5. *\'*i/#W$<<OUU 

*llll6JKlK-Ctt:H9fc*-rj:5.te, ^^y^^E^m%\ 
4{cm^W^-r?>m« J f-PVDD, PVSS (II 

<0«s»SS^-) f^yy^D^t«2 2^ 

te^tia@Kll2 m2(D^ : 7^y'^ '>7>f/<y77 
24, FS0B3O, x-^'^K^BJSl 0) 
Srftit&rSWBiS^XVDD; XVSS (^2^«3Sffi 
^0 Sr, 5Z!SD2^fBofc I/0««I OR 2 fdES L 

[0120] * LT*KJ6?Bffl"Ctt, * d y *±riUUB 
so 14 5:, *ftDR2 (»2<Z)*IrI) IC*5l*T«B*?-P 
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VDD, PVSSKp&LTgEfiLTI^S,, 
[0 1 2 1 1 — flaSS^F-XVDD, XVSSffltl 

10£, *(pJDR 2K*Sl>T^3SSSB-XVDD, XVS 

(4, Hi OK**" J: 5 K:. — S8 (IE«flJ) tfSXVDDK 

[0 1 2 2] |2]9fC^1-J:5fc:^j!gJSB-PVDD, PV 
SSfcR»L-C^na'^4figBJ8i4SriB1ir*vtf» P 
VDD, PVSSt^n y^MlElKl 4 WMwmaRBB 
$©*££$§< g§oT, 4rt3??£jftBKl4 
■C«EiiS*flEfc«t 5«JE Kay :/£ft/Wg(cfiJx. 3 n t 

[0 123] i'tis'?4IE@»l 4^tfPLL 

4 8 0M (12 8 #1$) »4, i^JlStS: (4 8 OMH z) © 
* n y y-«r3^-ra&5»**>5fcfc, ?H*««ffas*Sffc 

Kny^CSi, PLL4 8 0M#&trKlEEIKa> 
W^SfiTLTLJl\ 4 8 0 MH z ©S8tglbf££f* 

[o 1 24] *nMrm<D£.o\z iwpvdd, 

PVSS«iU^D^^4Mi 4£IBR-«V 
fi, r«)J:5i*llB*^t5©4ra!i*W»J:KJt-^#i. 
[0 12 5] 0 9 iCTfc-t-J; 5^««g*^XVD 

D, XVSSicSISL'C^t^v'^i^il 1 0£rBS 
fi-f*Ui, XVDD, XVS S©tt$>®I^Ii)£, XV 

D D , X V S S lc *#Bf •?3&*ttte&J£fl:-? # So 

[0 12 6] ifV7"y Vy*y-n yy£/&|S]Sg2 2 

PUSHES 1 1 2^-§tf^y^xi'i/7 1 'C^y7rl4, 
iS/Ui&gC (4 8 0MHz) T'ifjf^-fSo fi£oT, MO S 

^ibicj:?), rtt^wiJ-vyy >>W n yy£fifcH]Sg2 
2 ^ 7 y. x ^ v-r y 7 r #K»fM-3*tB#£ £ 

[o l 2 7] #HlteJg18©J:5fc: tlS^-xvDD, 
XVS SOBCiE<fc* + '<S<'** J HWttl lOSrIBB 

S. y n y^^rtiaiSl 4©DR lfiij <±«) © 

[0 12 8] /i*5H9{C*3^T, T^ny'lHlKl 1 4 
fllx.fi, y-nyy-£#0»i 4©««I§]I60SC 
BttTt 4i/\ 

[0 129] 6. S{f|i]ifSt^tti[H]K©iaBM# 



(11) 

> K0SS4 0/iS, ^*±©{f ^i^Wif-ttnofr/ 
-<X^ro^SrESiJi-5fc»W«||±J|alKl 0 2 (@2Wil 
Sffl^^f 0K5 4„ ^^n-^yVry*) 

[0 13 0] :<7)iti)|alKl0 2li 1 ^*©frJ§-©f— 

«#©JB«*l*Hn-S. ^.LTflJx.li, 10 
OmV«TX*fotv(im^-tt/-rXX-fcSi:W»fL, 1 5 
0mV£t±tf*>ixtf^rS»49*-^-CfeSi:!NJ»rf4. * 

8810 2I4E111 (A) ©tfctMf-S§-HS_SQ£Hl"< 
)V (Ti'f^) {C-T5 0 itllcit), ANDIalJSlO 
3^*a*t«»c*«!), SialsJSSl 0 OfrbtoStm?-* 

So 

[0131] £T, USB2. OtUol^Tfi, ::©*&tti 
@K 1 0 2 (Dit^&mW]{¥Z#ft\Cmmcftt>t£Vtltf 

[0132] EP*>, U S B 2 . 0 T'tt, -^:/^fi£ili§ 
20 "f^fclNC HI 1 1 (B) ©SYNC©tf y htffflhtl 
xn<o r©fc*t>, ^©?0<-f;*!9*f*— *tr*BLfc 
H#t£f4, SYNC©fc<y hSiSMK'>i<ftotl>5 

• -zimmshZo seoT, ^wiHijsi o 2©{f-§-^tu«i^ 

^a^t, HS_SQ^Hl/^;Hc/f5^^ 5Vy*aJ» 

[0133] ^r-C^Jfi^ffiT'ttHI 9 [C^-f-J; 5 fc, 
-ry tn-fe/PMC l©jaSD2A^SD4(C(p]^9^(BlD 
R2fCfcK, SfslHlSSl 0 0 t^WESSl 0 2 (*-{r 
30 SrWgUTBBBL-Tlr^. 

[0 13 4] roi^CtWf, II 1 (A) ©SSgP 
Tl, P T 2 T?©Ei»©3F£§ft, ^fifci^lsl^tc-r 
5r.i:^'5rfi6fC<cS. ffot, fllx.fi, ^^©fg#^sy 

^x-e*>si^ta$tbfc»-a-(ci4, tttumigi o 2©aj 

jjHS_SQmmiZLV"<MCti:?>ZkX\ mote? 
-*Am&PT lStfANDHUgl 0 3£^LTf-^:/ 
y Vy*ynyy^[aI!S2 2lce^S©SrB*lh-C#5„ 

-a-tCtt, ^ffilH]8Sl 0 2©tH^HS_SQ/i5HU^<>'Kc: 
40 t£ z r. t -c, S{f @K l o o x*sm $ ixfcr- ^ ^SMS§ 

PT lSt>*AND|H]Sgl 0 3 ^^-LTf-V^y 

gKPTl, P T 2 -CWSatft©^ 

[0 13 5] Ell 2{c, tfcttiElggl 0 2 (xtr;\«?-m 
m ©«^cflJ?r^i-o 

[0 13 6] 01 2©^ffl|aIifSl 0 2 «, ^WiT^?® 
K6 0, ^lX^2©b 0 -i?*-/PKlHl?S6 2, 6 
so 4 , £fttttt£lellg 6 6 , Jt«HlK 6 8 fc^tf. 
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[0 13 7] mWlT>-7m?&6 012, DP, DMii^O 

[0.138] m 1 » }£— KillS 6 2 12, MtbU 
*«#©-*«)a*«*GP©ii , -^«[Sr*fflL, y- 

[0 13 9] jB2©f-^*-A'KiaiS6 4I±, M»W 

*«*©«!#©aa«*GM©if-*«:*uu 

KPKHfCfltflft-S. 

[0 1 4 0] «*ffiK3£iaiS6 6»4, /-KPKHOt 

[0 14 1] Jt&lelSS 6 8»2, SftttRPi; - KP 
KH©*ffi«rJfc«EU j e©iMHS_SQiUTtUA 

[0 14 2] ZV>£?icmi 2W#ffl[HlgSl 0 2(2, D 
P, DMtcS^tm^^Miftfcb^m^GP, GM©f 
-^ffi^y- KPKHIC«m % roPKHOSteSr, 

.iUfciSfflBttRtt^fcLfc. rcoy- KP 

KH©m#:£, SJpu^/wRPirJtgE-rsi^^Lfcro 
■C-, DP, DM©S6»A*«*^«/J^««*»offijS©» 
£-T? t , Sffx- * < WS'J-C^ 5 «t ? 

[0 14 3] 7. SftleIKi:j£miHl8S»gagM# 
*HM^«lT*tt|g|9lc^-rJ:5lc, ^ItelSgl 0 4 (0 
2©HStSK7-f^5 0) £, gfflsJSSlOO (HS 
HftJ-'v'— '<5 6) CDDR 2fiiJ (SD2/4>bSD4-~-i: 

[0144] mz-t£ j^knbbib® JttM ttazv^Tv 

hffeiLT, 013 (A) (C7iH-J:5K, SiiBKl 
0 45r, SmielKl 0 OW*f6lXDR2ftiJ (DR2©S 

[0 14 5] L^bJfeiiSt), r©#j£T-i301 3 (A) 

nmmmt, &xtm& 104 \z.ms ?-* 

[0146] 16, HI 7 (A) , (B) ©^jfe-C 

Ud»U<t^b, Hi 3 (A) OK7l)h¥ifet' 
12, jJ-oy^^lilKl *kVs'?yi>'in?viyi>»E& 

[0 14 7] MMl 3 (A) b^grm, 
j^fUlKl 0 4WTftiJ(CgaK$^?»7 :f -^4ffii 1 DP, D 



(12) 
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as»»fcBi»$*fCL*l\ DP, DMfO^Vf-fy^ 
7Y^r©**lclSiS4fCL*5. -wife*, dp, d 
M<D # w V ^ 17 -V M3r±-f- 5 V y t> V -y 7, \c h 
IMCTUtV DP, DM©M^7^», 
SHflHlJSl o 4©ttflB#teT1rS*s*ft#*>5. 

[0 14 8] dtU^LTSl 3 (B) fc^-fj; 5 K> 
aMS [HISS 1 0 4 SrgfilelgS 1 0 0©DR 2il!l (£» 
io gBtt-ftutf, SfSlElKl 00£, a— 

tv»BrlcK@-Ct5o :ogI, ? v -y 1 4 

SfcoTL*5*««:l«Jh-ei\ i^fT* h&*S:iS«> 

[0 14 9] *fc, 121 1 3 (B) ©u-f TP 
*W2\ ^D S /^4«i4tty7'yy^n5'^4 

20 [0 1 5 0] HIC01 3 (B) (DUJTV h^T*tt, 

\cmWT*%Z> 0 ZhizXy, r-^S^-DP, DM©*' 
>"r -f 4 i'SrXoESCicgaSt?^ , D P, DM© 
tff^x -f >-i/!7^ -1r©*$©|l4r*/M8fc#lix.« - £ ^ 
■C#5o -©fe*, DP, DMffl/Kyr^V^'ftffl 

DP, DMO*^7^XSrp|^|CT*^, iStefiB&atfB 
IHIS 1 0 4 ^rH^T't Sip fcfcS. 
[0 15 1] 8. 3mf@SS<tx-**^-«gBBM# 

30 *HJfi^fsroai«iB]K i o 4 it, mi 4 (a) [CTP-ra 
5t-, sans (y- h««^^attJcK3t-$4ifc 

^f-) NT P, NT A, NTM^KJ:!J«|j*$n5a*K 

7-<^$r&tfo NSh^y^^NTP, NT 

A, NTM©y- DPG, AVG, DMGlC 

XVUmZtlZ* ^U-CH114 (B) (C^1-J;5»C, D 
PGSrH^/i^ (7^r^7') ic^tSrit*, S« 
SfEflRI S^?)NS h^V-v'^^NTPSr^UTDPtcS 
®«6^iK^, ^o^f- JtMifc/jiS,, d 

[oi5 2] ant (Hsasffi) »ra^»«iw-e 

tt, 014 (B) l^1-<t AVGSrHl"</HiS: 
A^LTAVS SlC^miif£^ffi4x5 (IS*^©tt 
so l^-Cfc, SSffiJil SCD^MSrN® h7^^NT 
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A^ltAVSS(CfiL^lt6r tx\ msmtbtific 
pxBDMictt: tablet &t>, a6«iatti o4<z) 

[0 15 31 £X, r£>«fc 5fcjSftH»l 0 4 i! LXtt; 
KK9>T^Srffllr^5»frfcf±, HI 1 4 (A) <£«PT 

p, p TMicf 4t5ffiR • Si • Y ^ *l 

^{Cg^£i2rX s DP, DM©M^7^*«oIt 

[0 15 4] *^-C*HJ6JKI8-CH:, H9t*tJ:5 
fc* 0 4 tr-^^DP, DM?:, ^ftD 

Rl (SDl^bSD3^^^9ll^ c 1* 

[01551 J: 9 **Wfcttia 1 5 MtjH" £ 5 tc, 
^ST-DP, DM^l (^DRl) fc, MlUl 
0 4 (014 (A) ©SffiK?^^) (7)Nih7^ 
*NTP, NTMSrEBLT^So *fc, iSfiJBKIEJW 

U :(DAVSS^i (^DRl) ICNlf7^ 
**NTA£r8afiLXV>5 0 

[0 15 6] Z<D£?\ztm'rtl&. DP, NTPPflO 

mm<D%r$iUtfc-mm- -fisy??>'xb. dm, nt 

*T, DP, DM60A#^7^Sr^or k&&&K& 
6 0 r*bi£«fc9* SHSISISi 0 4cottfg^rfi^^r<^pr 

[0 15 71 *fc*»fcW«"CH:, 013 (B) -caw 
LfcJi^ic, iSfSIslKi 0 4 4r, S^sIhIKi 00ODR 
2ffiiJ fcEHLT^Sc *Utg|15tfRHUfc 

jSfililJS 1 0 4 tt, f-^SWP, DMCOD 
Riffl (±ffl) tc^SbTSa«$ix6o 6£oX, HA, 

BtttSr Ell 3 (B) -ettW Lfc «fc 5 fc, D 

P, DM(^)*yr >{ y ^ tCf y ^ > 

^oiVM<t^5c wfrlcj;^, DP, DM(0M 

[0 15 81 &*5„ 01 NT P, NT A, NT 

MOD RUM (_hfflj) JC, 0 2<£>gtnlR p u, Rpu' 
W^^fi^-SWl, SW2«rSafiLX^5 0 HP 
NTP, SW1, Rv xKDU^TV h NTM, 
SW2 , Rpu' <Dl"fT*}hkiSttffi£ti:Z>3:*>l£L 
X^5« -iX^J:9, DP, DMfc*dfc^5fitfi; • 

fc\ 01 5MSo^X, feffltmi S£r, NTP, NT 
A, NTMCODRlfiiJ (±«) ^, Rpu, Rpu' (7) 
DR lfiiJkLBaSLTt <fcl\> 

[0159] 9. 
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[0160] Mx.tf 0 l 6 (A) Cf^iSiO l oX*> 
i^y^OrtW^ny^Ht^U 017 (A) 
(DftMM&TF-fo CPU (^^^nn^fc"^ — ^) 5 1 

QftisxTJ*±i£<Dm®te}?*ftyo mm 5 1 1«^ 

U^^*^-1f^»f^"t*Sfc«)<Ofc(0-efc5o ROM5 

RAM 5 1 7f±C PU5 1 0<OV-^^$,il LT^tgi~ 
5o DMAC5 18(t CPU5 10^^f^r-^ 
<£i££ff 5fcfe<7)DMA=i^ hn — 5Xfc5 0 

[0161] USB^lt^-yt^Vfca-^^ 

«a@K8a 5 o o ^ i 9 ^5 y/^EP^r-^ 

13, CPU 5 1 0XliDMAC5 1 8^9, EP^&Lffl 

ffi (^yy^x^y) 5i2ici£&*t5o hi 

[01621016 (B) CtWlotfc^^ 
^■^(OrtSP^n s^BSrSU 017 (B) \c^(D^m 
0^*i~ o c P u 5 2 0 li v'^r A^MS^ t^ff 
0o tftf£«5 2 ltt^*ir^Sr^-1f*stft^5fc«)^ 
WtfcS 0 ROM 5 2 eKttWK^n^^^ft^ft 
JW^tl, RAM 5 2 7liCPU5 2 0<DV — ^^$Lk L 
T^fg-r^o DMAC 5 2 8|j:DMA^yhn-7tfe 
So 

30 [0 16 3] JtagEmSft^^bftSH^K^IR 
9» (7*-^<Oft9ii*teaS:fT5»B) 5 2 2fc<fc0 

wM(omwm^whix, With®. b titcm^v 2 — ? a 

EH£*Q;3gp (^^rttxy^y) 5 2 4 fc J: 9 

6 0 ^rLX, &ffi&<91f«x-*H:, CPU5 2 0Xtt 

DMA C 5 2 8(a 9ftflHilft&B5 0 OJC^fe^^o 

isshskisbso o«\ :^7^itf-^4v' 
y TA-r-^c^&u usB^tt^-yt^y 

[0 16 4] 016 (C) l^i^lot&^CD 
40 -RWK7>f^(0rt^n 5>*B«r*U 017 (C) 
\CZ<Dftmm%^o CPU5 3 0tt^7A4#(Ofl 
5 • *fls»5 3 lttCD-RWSr^L— !f«$» 
f^5fc»<Dfc<£>X*>5 0 ROM5 3 6ica»J|pyn^ 
9J*tei?tftiM£tl, RAM 5 3 7J1CPU5 3 0C0U 
— 9W&k LXmm-fZo DMAC 5 3 8(lDMA^y 

[0 16 5] If, ^, %^t£i£frbteZ>WtJ+ 

tt^-^coiaiifflfaSrtT^fcfe^SgB) 5 3 3(cJ;K 
so D-RW5 3 2*»6>K*Blfe*tfc9 , -^tt, 
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CPU5 3 OXIiDMAC5 3 8 \C X *) *«lHl^g 5 

ooKi£«b*v5„ Mmmmmwi 5 o o (2, ^/^wi^ 

[0166J — USB^ LTfteOx^-r *a>ib j£ 
fettXt/tv-y T/wcOx-^tt, £Mile]?g3£» 5 0 0 
i^yl^D^-^l-^&^ftSo ^ LT, ^(D/n°7 
WWt-*I2, CPU5 3 0 XI2DMAC 5 3 8(£j;9 
{f -f^JiS 5 3 4i£i£ibixS„ tLt, if^aglS5 3 
4 fCti >T ^ y WUf- * LT0f -^<^fB 
riS;6££*V, K^i9&»#iA^gi5 5 3 3K2 9 CD-R 
W5 3 2 KfEtt 

(0 16 7] @16 (A) ( (B) , (C) 

I^T, C PU 5 1 0, 520, 53 OWf&M, AffllUK 
S!g5 0 OT'Wx-^te^JffllWfcfecDC PU=&SIJI^ 
tfS J: 5(£LTfc ±v\> 

[0168] *Hife^fl8»*aisI?S^g^«^Stcffl 
V\ft(2\ USB 2. OtCfcltSHS^e- KT-of-^te 
iSSrjigLT'^SJ^lc&So Sot, ^-^s^-y^ 

fc^fc, >>fci ^ -Y A 7 ^-CPfW^Tt-S 2 5 l-ft 
#5 2 5f-&5o CD-RWA^Wf-iS'OS^ 
[0 16 9] #3li6ffimw^[HM«£*^«S 

[0170] *njg?gffiw««[E]*§^e^«^«i 

#So 

[oi7i] ^fc*|gii^«gwft«0ifSge^®fflT-# 

K7^^ (CD-ROM, DVD) , XM^-i 
Ky^y (MO) , A-Kf-f^? Ky'Cy, T 

v, vtr, fTt*^7, a— x-r^s, mists, 

- K^a ± y -ft* ¥M* <d h (O 2r#x. S r t -5, 

[0172] *&wn*mmMm\cm-£Zix-r. 
[oi7 3] m^t, *mw<D&m®&mm<v% 1 
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[0174] *%w<DMmm&$im<v&\B\%<om 

123 (A) ~il 5T*ift?^UfctW{CK^$tv 
[0 1 7 5] #3gPJl2, USB 2. 0C0-f^^- 

2. 0i:|l)«roSi®{cS^<«*&^USB2. 0&3SJS 

So 

MrojSW&tfcW] 

[nil *njs^ffiw«a(His§sBrom,-t;W^«ite^D 
[02] v±/ismc i <D®mffi&M*7]k-tmT'h% 

[1213] 03 (A) , (B) , (C) <2, v^nt^M 
C 1 , MC 2 <OSag#J£^-t-|§)T*foSo 
[04] x-^4S^Ogflg0iJ?r^-t-|l]T'fcSo 

ins] ?ay?£&®&m<»&mfflz*i-mxhz> 0 

[07] 07 (A) , (B) (2, f^T'^Ony^ 
0-C&S„ 

[0 8] PLL4 8 0MOirt«^t@t*t)5, 

[010] dr-y^^^^C Ptio^T^-t-Sfc*© 
0-C'feSo 

30 [01 1] 01 1 (A) , (B) 12, t£ttj|5]3g (*^vu 
f-lal^) W|(i^(co^TtftW'tSfc«)W0T-$)S„ 
[012] titllll]i^co*J5e^JSr^-r0T*fcSo 
[013] 013 (A) , (B) (2, m{nmi&k$:ia® 
&»gaBM#(cov>T!£K-r£fc»<7?0T-foSo 

[0 1 4 1 0 1 4 (a) , (b) i±, mit mftontit k 
7 ^ ^c^^xmm-r s fcft©it?fe5„ 

[015] S^DP, AVS S, DM, Nlh7y^ 
^NTP, NT A, NTMWBaa^J{co^-C*-f0-TrS) 
S. 

40 [01 6] 01 6 (A), (B) , (C)te,m*<Dm 

^M&vft&yv ->?m<DMxhz><, 
[01 7] 01 7 (a) , (b) , (o is, m*<on 
T-M&cDKmmoMX'hz, 

i cd mm\Bi&mm 

MCI, 2 ^1, |2«v^Dt^ 

CN =— ^"g|5^ 

SD1~4 ^1~4(Dj2 

DR 1, 2 Ml, m2<Dj5\v\ 

so IFR 4^f-7zu—xmt$. 
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IOR1, 2 I/Offl*£ 
DP, DM x-^ffi^ 

vdd, vss nm^f- 
pvdd, pvss m 1 <DnM$&=f- 

XVDD, XVSS W,2V>mMV&=$- 
AVDD, AV S S WMi&l- 
XI, XO .^ny^S^ 

12 ?vy?Mnmi& 

14 ^ay^fejSiaK 

20 HSlHlK 

3 0 FSIbISS 

40 7tD^7n V KIhIK 

4 2 FSK7^^ 



4 4 FSilk->-/-< 

4 6 i/y^uxy h*DPV">-^ 

4 8 YDMVi/—/< 

5 0 HS11K7^^ (£{1018) 

5 2 ffiififfl^y/U^lilSg (^WlHlK) 

5 4 iftjaffix^/u^-lil^ (tfcWlHlSg) 

5 6 HSill^v'-/'! (SfflslSS) 

7 0 x.-yiS&m\B\® 

7 2 ^nj/^jl^lElSS 

1 0 0 g{f IslK 

I 0 2 MttilH]*g 

i o 4 mm\B\® 

I I o * v^tmi-m® 

112 



[1211] 



II O] 









V*D-fejLMC1 








SE 















DP 
DM 



XVDD 



CP 



XV8S 



[HI2] 



1 7] 



rIO 



r 30 



I r 14 



I gCjgg | 



HS_OirrcrttSoiccrfnb 



(HSOLL) 




(A) 



51 4> 
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531- 
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-804 















[03] 
f 



[@4J 



"33 



(C) 



r ICO 



CD) 



too 



S02 



M02 



MCI 



^SD1 



-SD4 





BCD 



[06] 



8D4 



[B5] 



/■TOO 



HS_Ditmki 
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(HSDLL) 
/7Q 



^72 



802 



(8E. j.-*f a*?n^> 



Hoi 

14 f 22 




CLKD ^ 


I CUCI J 


CLKZ _ 


1 s 

o 


CLK4 _ 


r1 




















PLL480M 











1 2] 



■ sctx 



ma 
mm 



r 66 



r 64 



B 

BB 



»2BB 



r 68 



r 102 



-H5LSQ 



RP 
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[H71 



[B9] 



(A) 



HSLDotmln 

CLKD 
CLK1 
CLK2 

cua 

CUM 



EC1 



JtcY" 



(B) 



HSJMmbi 



jior 



cuci L 

CLX2 _J13 



_fECT 



CLK3 
CLK4 



SCLK 
(CLKD) 



_JEC* 




0 1 1 1110000 

V y ' 




40 -r-tntryaish 



[08] 



RCLK 




PLLABOM 
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(19) 



[01 6] 



(A) 



(B) 



(C) 



1*010 



rgT6 




|j CPU 



rBZO 



rSOO 



624 



rC2C 
ROM [ 



r 527 



r 52B 



DMAC 



r631 



«33 ^634 



J 

I d 



RAM 



^637 



J 



r sas 

* \ PMAC ] 



(72) ift F & — A 5F038 CA03 CA05 DF04 DF05 DF14 

*IWR«n»r|j*3Bi3Ta 3#5# EZ20 

— ^^yV'ttX^ttrt 5F064 AA06 BB09 BB12 BB21 DD02 

DD04 DD07 DD14 EE02 HH06 
HH12 



